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ABSTRACT 


The purpose of this study is to evaluate alternative 
Srepeotls fOr accounting for the cost of military retirement 
Me@erivs. lhe study identifies the recognized actuarial cost 
methods that are designed for use in allocating the cost of 
Mperemeny Demerits under accrual basis accounting. Specifically, 
Pome ytiy ace normal actuarial cost method is identified as an 
Mebetnative that can be utilized in applying accrual accounting 
GO the military retirement system. The study demonstrates the 


a@oplication of an entry age normal method, on the individual 


Of military retirement benefits for the active force. Hither 
of the two basis is an acceptable metnod for accounting for the 


eo0st of retirement bdenefits. 
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I. BACKGROUND 


Peer io lORY OF NON-DISABILITY RETIRED PAY 

The first major non-disability retirement act dates back 
memeaeust of 1861. This Act provided for the voluntary 
meremeny, of regular officers of all branches orf the service, 
femme discretion of the President, after they served 40 years 
Meee. «on 1870, for Army and Marine Corps orficers, and 
[wo tor Navy officers, Congress established voluntary retire- 
Ment for officers after 50 years of service upon approval of 


‘ar 


meee resident and set retired pay at 75 percent of nay of the 


ra: 


Seeercers grade at time of retirement. 


Meomtirst non-disabilivy retirement act for enlisted perso 


CO 


memeene Army and Marine Corocs was enacted in 1885. This law 


C2 
w 
iw 
ry 
C2, 


authorized voluntary retirement after 30 years of servi 
meeea retired pay at 75 percent of pay of the grade in which 
fMmeered plus an allowance in lieu of quarters, fuel and light. 


The Navy enlisted personnel received this same entitlement in 


1899. 


In 1916 two new principles for the non-disability retirement 


System were enacted. The first established an up-or-out 
Selective promotion plan with selection boards for promotion 
to Commander, Captain, and Rear Admiral on the basis of age- 
in-grade. A Captain who failed to be selected for promotion 
by the time he reached age 56, or a Commander by age 50, or 
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eeecuLrenant Commander by age 45, became ineligible for further 
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consideration and had to be retired. The second principle 
enacted in 1916 was the use of the 2.5 percent formula for 
moirement cOmpensavion. This principle provided tnat officers 
who were retired for failure to be promoted were entitied to 
Petired pay of 2.5 percent of the shore duty pay for his grade 
fOr each year of service up to a maximum of 30 years. 

Congress changed the yoluntary retirement provisions for 
Meee and Marine Corps officers in 1938 to allow for retirement 
mueoer 20 years of service at the discretion of the President. 
Memired pay wes computed by the standard 2.5 percent formula, 
Mee FO exceed 75 percent of pay. It was not until ten years 
Hater, when tne Army and Air Force Vitalization and Retirement 
Equalization Act of 1948 established 20 years as the minimum 
meguirement for voluntary retirement, that the Army and sir 
Mece were out on 4 par with the Navv and Marine Corps. This 
Meaeresulted, for the first time in history, in uniform 
Meeudcary retirement authority for officers of all branches 


Beemethe service ( DOD, 1976; DOD, 1981 ). 


Pee lat PRESENT RETIREMENT PROVISIONS 

Today's military retirement system is a defined benefit 
feeouem which authorizes voluntary non-disability retirement 
peemer 20 years of active military service, subject to the 
meroval of the Service Secretary. The retiree receives 2.5 
Meeecen. Of active duty base pay for each year of service up 
memeaecciling of 75 percent of base pay. For the retiree who 


first became a member of the military before 8 September 1980 


_ a 
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basic pay is used to compute retired pay. 


Hore cuosce who 


@eeame members on or after that date base pay ror retired pay 


computation is equal to the average of the member's highest 


96 months of basic pay (DOD, 1976; DOD, 1979; AHILA, 1980). 


The plan also takes into account annual 
through cost-of-living adjustments that are 
whieh becomes 


Meece Index. The adjustment, 


Cham ees or 101 lation 


tied to the consumer 


effective annually 


memeearch t{st, is computed by calculating the percentage increase 


(adjusted to the nearest 1/10 of one percent) between the two 
previous December consumer vrice indexes. 


Mean Wage Harners and Clerical Workers is used for 


the military retirement cost~of~living increase (DOD, 1981). 
See UR POSE OF RETIRED PAY 

Toe military retirement system plays a major role in the 
Military's manpower management program. As a part of the 


meeteement plan, 1t serves as an integral part of the compensa- 
tT10n package which is designed to help attract and retain 
qualified personnel in the service (DOD, July 1982). The 
ieetbary retirement system is not merely an oid age pension 
plan but is designed to complement the personnel management 
requirements of the Armed Forces and to help maintain a strong 


and ready force (AEILA, 1980). A purpose of the early voluntary 


retirement provision (20 year retirements) is to keep the force 


young and to reward those who have successfully completed 20 


Mees OL Military service. Those who do retire are not 


Meweered in the traditional sense of the word, but are retained 
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MMomilitcary sbabus being subject to the Uniformed Code of 
Military Justice and subject to recall to active duty (DOD, 
mei). 

Pre pumpese Of military retired pay 1s set forth by the 
Department of Defense in its Military Compensation Background 
Papers (1982). Their stated reasons for today's non-disability 
retirement system are: (1) to insure that the choice of career 
eevace in the military is competitive with private sector 
alternatives, (2) to insure that promotion opportunities are 
kept open for young and able members, (3) to insure a measure 
of economic security for military personnel after retirement 


: ° ore an a0 . i es o Sea . 
service, @nd (4) to insure a vool of experienced 


DD 


mem acuoLly 


bt 


Memconnel subject to recall to active duty during time of war 


Meameaatvicnal emergency exists. 


Mie accounting basis used for allocating retired pay costs 
TO a period or periods of time can either be casn basis or 
accrual basis of accounting (Hicks, 1965). Accrual basis is the 
Megnod of accounting by whicn revenues and expenses are measured 
and reported in the period in which they are incurred without 
regard to the date that they are paid. In contrast, cash basis 
1s the method of accounting whereby revenue and expense recog- 
nMition depends solely on the timing of cash receipts and 
disbursements without regard to the period to which they apply | 


(Welsch and Anthony, 1981). 
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Bireuvenouy thewhastcry of the mititary retirement systen, 
retired costs nave been financed on a@ pay-as-you-go basis with 
Meas fOr Current year payments being appropriated annualiy 
(AETLA, 1980). Pay-as-you-go financing is the same as cash, 
basis accounting because expenses are nov recognized wren 
incurred but when the vayment is due. Under the present cash 
Dasis Of accounting, the retired pay expense that is recognized 
many specific year is the amount that is actually paid to 
those members who receive retired pay in that year (Munnell, 
7?) . 

For fiscal year 1981 1.1 million non-disability retirees 
received retired appropriation outlays totalling $12.5 billion. 
[he average monthly gross receipt for all non-disabled officers 
memo. 751 and $761 a month for non-disabled enlisted retirees 
mom, 1°81). 

Memeo retired pay being budgeted cn a past-services basis, 
meee ctirement costs of military personnel often de not aprvear 
in the budget until many years later when the member actually 
metres irom active service. The fallacy with this procedure 
Mmemeenat it does not adequately reccgnize the future cost of 
the present force (Canby, 1972). In accessing the disadvantages 
of the pay-as-you-go method of accounting, the Congressional 
Budget Office (1977) stated: 

Wider the present accounting system, the defense function 
gnecludes retirement costs of former military employees who 
Memnot Contribute to today's defense, but it includes no 


Sarees at all for current military employees who are 
Peerticipating in today's defense (p. 13). 


2 






Amthony and Herzinger (1980) further point out that: 
PeeincomcOnmGecord DenSionm cOSts in the year in which they are 
incurred is one of the most serious weaknesses in State and 
Local government accounting systems (p. 196). 

Mammon applies to the military retirement system as well. 

Sieecpoing retired pay not only understates the costs of the 

Seren, Military force, but it also puts the burden of paying 

Mmemeretired costs on future generations, rather than on the 


iy 
- 


Memeeent coneration which receives the benefit of the Armec Forces. 
mamorder tO recognize the total cost of retired pay to the tax- 
payer a method of aiiocation must oe used vo distri 
MeeoeO' retirement over the members years of active service 
(Professional Standards, 1975). Without this 
meee DOD, it 1s claimed, has no incentive to consider 
@iemwcretirement costs tnat will result from decisions concerning 


bwoday's manpower requirements Cpe. 1950, “o. Con 


meone With peling budgeted and paid for on a yearly basis, 


tH) 


Meemmriitary retirement tlan also has the characteristics o 
Demme a non-funded and non-contridutory defined benefit pension 
plan. the main features of these characteristics are discussed: 
mj Non=Funded. A non-funded plan is one in which no cash 
Meaeerve 15 set aside to meet retirement benefit obligations 
Mememe cuney become due. As retired pay obligations become 
Smee, whey are paid out of current year appropriations 
(Greenough and King, 1976). 
A funded plan is one in which assets are accumulated for 
Ghe purpose of meeting retirement benefits when they become due 
Wimecs, 1965). The funding of private pension plans is a 


requirement established by the Employee Retirement Income 
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Security Act (BRISA) of 1974. Minimum funding standards are 

Set for defined benefit plans for the primary purpose of 
@asuring the plan's present and future ability to pay the 
benefits when due (Matz and Usry, 1980). Private pension 

Plans have a need to accumulate funds to pay retirement benefits 
Since they do not nave the power to tax or the security of 
continued existence. In contrast, it has been argued (DOD, 
/i7o) that the Federal Government with its power tc tax, 

does not have to accumulate funds to insure that benefits 


mm oe AvVaiiaole to retirees at a future date. 


M 


Tf the Federal Government were to adopt funding practice 
fOr their retirement program accumulation of reserves would 
mot necessarily follow. Munnell1(1979) contends that unless 
taxes are increased or total expenditures decreased by the 
amount needed to fund payments, the funding practice would be 
noching more than a vaper transaction between the Treasury 
and the military retirement fund. 

eee NOn-contributory. A non-contrioutory plan is one in 
which the employee makes no contribution to the pension fund. 
pence 14S inception, the military retirement system has been 
MmemecOntributory. The Military Compensation Background Papers 
(1976) list four reasons for contributions by employees: 

(1) Lower direct costs to employer; (2) Possibility that a 
Migher level of benefit will derive if the cost is shared 


by the employee; (3) A greater appreciation of the benefits 


Seeeeae plan by the employees if they share in the costs; 
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(4) A perception by the employees that they have a contractual 
fees LO their pension if they help pay for it. 

Three major studies have dealt with the issue of whether 
m@eemilitary retirement system should remain non-contributory. 
The Hook Commission in 1948, and a Study Committee of the 
University of Michigan in 1961, recommended that a contributory 
Memeeror the military retirement system should not be adopted. 
Mmeemeeitrad study, The First Quadrennial Review of Military 
Compensation, recommended in 1967 that a retirement contribution 
should be collected from military perscnnel (DCD, 1976). 

The Hook Commission in its recommendation stated that the 
Mom=contributory pian nad been traditional in the military and 
Memeoarticularly suited to a Government agency. They argued 
that if a contributory plan was adopted it would require increased 
eeece CO administer the program and little if any actual 
Seyenes would be realized through military contributions 
mem, 1976). 

ioe University of Michigan Study Committee concluded that: 
(1) under an vension plan employee contributions traditionally 


t 


Meeewup only a smail portion of the retirement benefit costs; 

(2) where contributory plans are used, pay raises to cover part 
eee OL the contribution are quite often given to off-set 

any reduction in take-home pay caused by the plan; (3) adminis- 
Memilve cOStS asscciated with running an enormous number of 

meyanes to bank accounts would off-set, or possibly even overwheln, 
Meeeeoavinegs. For these reasons, the Committee recommended 


against contritutions by military members (DOD, 1976). 
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The First Quadrennial Review of Military Compensation in 
Becommending in favor of a contributory plan conciuded that, 
Under the present system, military personnel are making an 
mm@eriecit contribution to their retirement through the vehicle 
Seeeeeduced basic pay rates in lieu of direct contributions. 
Mm@emecevView argued that this imputed contribution is inequitable 
@emeenose members who do not serve to retirement. Through an 
Pegeeetciy Contribution plan the member who terminates service 
mumer FO retirement could collect his portion of the contribution 
mom, 1976). 

>. Defined Benefit Plan. Most pension plans are either 
Muted DHenetit plans or defined contrivution plans. <A de 
emer it plan determines in advance the amount of pensicn benefit 
Memeo Oyee Will receive wher he retires. The amount contri- 
Pieea tO the fund varies. A defined contribution plan has a 
Meeea contribution amount but the actual amount of benefits 
meememplOyee receives at retirement is not known. The amount 
received at retirement is determined by the money that has 
accumulated in the employees account at retirement (DOL, 1979). 

The military retirement system is a defined benefit plan 
in that benefits derived from the plan are predetermined and 
guaranteed to the retiree. Hach service member who remains 
On active duty for 20 years knows that his retired pay will be 
eee tO 2.5 percent of nis base pay for each year of service 


up to a maximum of 75 percent of base pay (Greenough and King, 


iro) . 






fie OBJ ECTIVea 

The objective of this thesis is to evaluate alternative 
Mmeods Tor allocating military retired pay costs. Primarily, 
Memwiltl look at how non-disability retirement costs should be 
feeeocaved So that they reflect the full cost to the taxpayer 
associated with defense manvower decisions. 

In recent years the issue of the military's pay-as-you-go 
basis of accounting for retirement costs has been addressed 
Oy the Congressional Budget Office and the General Accounting 
Office (AEILA, 1980). There is growing support for changing 
Mmemmethod of accounting for retired pay from pay-as-you-go 
Mee oO accrual basis so that tae Pull cost of mititary 
manpower decisions will be apparent to the Administration. 
Mempeoerte!t that this increased visioility of the cost of 
retirement benefits might make defense planners more frugal 
iaetheir use of military manpower (CBO, 1978). 

Generally Accepted Accounting Princivles (GAAP) recognize 
eee! cCasis accounting as the only fair presentation of pension 
costs in financial statements (Hicks, 1965). Therefore, in 
meee sscing allocation methods, private and public sector handling 
Mummers iOn COStS under accrual basis accounting will be studied 
bo determine their applicability to the military retirement 
system. 

Ultimately, the author's goal is to recommend an allocation 


Meeeed tO be used in accounting for the cost of the military 


retirement system. 
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If. ALLOCATION BASIS 


A. INTRODUCTION 

meapeer Li provides a4 discussion of some basic concepts 
and ideas associated with cost allocation. The allocation 
Meeoleml 1S initially discussed in Section B from a theoretical 
fmew point followed by a discussion in Section G as to why 
indirect costs are allocated even though there is no theoretical 
Meme cation for it. Conventional methods for allocating costs 
under accrual oasis accounting are presented in Section D. 
Memeo Oon © presents tne reader with tne Accounting Principle 
Seemed ss POS: tion om the use of accrual basis in accounting for 
Mememon costs. The ocard supports the use of actuarial cost 
Meenods in handling pension costs and Section F presents the 
meteor with some basic terminology and characteristics of 
Meeeeerial cost methocs. Section G through K discuss separately 
M@@enUnit credit, entry age normal, individual level premiun, 


a@geregate and attained age normal actuarial cost methods fcr 


Mmeeounting for pension costs. 


Dee ALLOCATION THEORY 
In discussing allocation theory one must first define what 
the word theory represents when applied to accounting. 
Hendriksen (1970) states: 
es eaccounting theory may be defined as logical reasoning 
in the form of a set of broad principles that (1) provide a 
Beneral frame of reference by which accounting practice can 
mewevaluated and (2) a the development of new practices 
1 e 


and procedures. (p. 
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Poca ler = to Lie aSSigimeny of costs of individual invuts 
Meer OuDSs Of inputs to the firm including the assignment to 
Mmmemytdual periods of time, divisions, and products. in looking 
femme cthods of allocation two types of costs must be considered: 
fmeee, COStS and indirect costs. Direct costs are those costs 
mmmencan oe identified directly with a cost objective, i.e., 
meee parcoment, fUnction, or activity. CGonversely, indirect costs 
Pee onose costs which cannot be identified with a single cost 
Objective, but which are incurred for the benefit of more than 
Ome department, function, or activity (Matz and Usry, 1980). 

m@eealiOQcauron Of direct costs is straight forward. Since 
there is a demonstrable and immeciate relationship vetween the 
@eeweand cost objective, the cost is directly applied 


Megreetive. As an example, salary paid to a welder in an auto- 


Ji 


Meorecation to that production department (Beckett, 1951). 
Memeeontrast, the relationship of indirect costs to the cost 

Die ctoive 1S not as easily determined ard as a result, the 
mereaot On Of indirect costs is one of the most controversial 
practices in accounting (Fremgen and Liao, 1981). A method 

Meee Or the allocation of indirect costs employs the approach 
Meerecumulating indirect costs in cost pools and then allocating 
ites COStS CO COSt Objectives on the basis of benefit. An 
mero e Of this type of allocation is tne accumulation of 


lighting and heating costs in a common pool and then allocating 


wiese costs to departments on the basis of the square footage 
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Seempred by individual departments (Beckett, 1951). In practice, 
Mapes type Of allocation of indirect costs is widely used, 
merever, many authors question the validity of any indirect 

Gost allocations at all. Thomas (1976) maintains that in order 
Memeean indirect cost allocation method to be justifiabie it 

must meet tne following minimum requirements: 

iW. The method used should be unambiguous. It should 
Mmeeviae clear instructions, in advance, as to how the allocation 
should be applied. 

e. the method snould be defendable. To be defendable, it 
em@euld be demonstrated that a particular allocation method is 
Meeer tonan ali cther possible alternatives. For instance, 

Bae tanancial accounting whatever approacn that one adopts for 
Semeecatbion tnere usually wili be a variety of confiicting 
alternative methods, all of which anpear to be consistent with 
Meeeemone iS turying to acccmplish. However, at present 
seems to be no way of conclusively defending one choice over 
ioe OuUNCT. 

3. The ailocation should be additive. The method used 
meeead divide up the total of what is available, no more or 
Memless. 

In discussing allocation Thomas further contends that 
almost all allocations presently made are arbitrary and 
Mmmeerrigiole and no solution to the problem is possible within 


mi-mpresent framework of allocation theory or conventional 


rules. They are considered to be arbitrary because they are 
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Made on the basis of someone'sopinion as to how they should be 
Pyeetmoloned and nowt on the basis of theoretical evidence. 
Miereare incorrigible because it is impossible to prove that 
they are either correct or incorrect (Thomas, 1974). 

Bp allocating indirect costs over time different schemes 
Mmemoe Used in apportioning costs to individual years, i.e., 
Meet Portions, decreasing portions, or increasing portions. 

The appropriateness of the allocation method used in matching 
the cost with the benefit depends on the judgement of the 

people selecting the allocation method. The most that can be 
Sepecced from such an allocation basis is that it is intuitively 
reasonable. Unfortunately, reasonable peorlie may maxe different 
Mmeeeemconcs On any piven allocation and therefore there is no 


} 


basis for defending the method of allocation selected (Fremgen 
Peeniac, 1981). 
Meme on be concluded from Thomas! studies that there is 


iiMoea son Of vw naotreect CcCOctsc 
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no theoretical justir 
Oyer time. However, it is not necessarily wrong to make 
feeomerary allocations as long as the allocations are not treated 
as being theoretically justified. Accountants should explicitly 
acknowledge tnat all allocations are arbitrarily made and thus 


respond in an appropriate way to this awareness (Thomas, 1976). 


GC. WHY ALLOCAT 


x 


by 


ie allocations cannot be justified on a theoretical tasis, 


when why do accountants allocate indirect costs? So far as 
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m@emaccoUntings procedures are concerned, indirect cost allocations 
re made in practice because management preceives a need for them 
(Fremgen and Liao, 1981). 

Thomas (1971) concedes that there are circumstances in 
which allocations of indirect costs may be useful to users of 
Peeounting data even though the allocations are arbitrarily 
Mfrs. lwo categories of allocations which Thomas feels that 
are totally ambiguous and theoretically unjustified, yet which 
perhaps may be useful to an entity, are: 

fees locations which are required by laws, regulations, 
and customs. Allocations of these types become automatically 
useful in that they satisfy a requirement. 

Meperuclaliy sSatistactory allocations. in this type of 
allocation the common cause of two or more entities are served. 

Fremgen and Liao (1981) suggest four possible reasons 
Memes eicn indirect cost aiiocations may be useful. These 
reasons are: 

Meek inancial Reporting. For financial reporting the 
Pmeary Durpose for allocating indirect costs is to insure a 
realistic valuation of inventories, and therefore a realistic 
measurement of profits. 

meee rFianning and Decision Making. Cost allocation assists 
Pmiemaccision maker in determining what costs will be in the 
Piers aS a result of decisions made today. 

See ricing. Cost allocations are used to set appropriate 


Semaine prices. For this purpose, allocation is important in 





miso, Makes the product bear its share of indirect costs 
which management feels is necessary to warrant continuation of 
meeeproduct line in the long run. 

@ Control and Performance Evaluation. Cost allocations 
meemeade for the purpose of influencing the managers behavior 
Moa respect to costs by assigning them responsibiiity for a 
Seeeton Of the cost. The usefulness of cost allocations as a 
menor controiling and evaluating performance is a controversial 
issue. Some writers maintain that it is effective and others 
argue that it has a detrimental effect. Demski (1976) suggests 
that when cost allocations are used for control and performances 
evaluations one must be carerul to ensure that tne manager is 
Smee held responsible for those aspects of performance that he 
Mememconcrol over. He should not be evaluated on the oasis of 
Mimeegnes Which are influenced by outside factors that he has 
M@emmeomurol Over nor on results that are influenced by the 
actions of other managers. svaluations tnat are based on 
nmoncontrollable aspects may prove to be dysfunctional instead 
Of providing the desired motivation to improve performance. 
Meemerore, care should be taken in deciding on what is or is 
not controllable by the manager. 

MaesaAmerican Institute of Certified Public Accountants 
WHICPA) supports the allocation of indirect costs stating 
biaG if a benefit is provided for more than one period, then 


its costs should be allocated to the periods in a systematic 


and rational manner. Since the allocation always involves 
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assumptions about the relationship between costs and benefits, 
the method selected for use should appear reasonable to an 
unbiased observer (Professional Standards, 1975). 

In summary, allocation of indirect costs continues to be 
employed by accountants because it fulfills a need (actual 
Or perceived) for assigning costs to cost objectives or pericds 


oe time. 


D. CONVENTIONAL ALLOCATION MeTHODS 


Mmeeor 2roOupsS Of costs with cost objectives within a period or 
een ome periods. winking costs 
mupger tod entails allocating costs to products, departments, and 
Mmements Of a firm. Types of costs allocated in this manner are 
Beezory Overhead costs, service center costs, and general and 
Meministrative costs (Fremgen and Liao, 1981). The allocation 
Oe costs among cost objectives within a period is used in cost 
Meeounting for the four purposes discussed in the preceding 
memeron; financial reporting, planning and decision making, 
Meeeerns, and cortrol and performance evaluation. Allocation of 
Mees FO COSt objectives within time periods is not considered 
Seerurcher in shis study. 

Mmeessccond type of allocation, the linking of costs with 
meeoeObj}ectives among time periods, is simply the spreading 
Meme os +s Over time. Hxamples of this type of allocation are 
depreciation or amortization of long term assets (Fremgen and 
Liao, 1981). It is this second concept of allocation which plays 


meeeor role in accrual basis accounting and that is used in the 


meocation of pension costs. 


ZA, 






Pme@ocron Of cO5u09 Udder accrual basis accounting involves 
tamenine expenses as closely as possible with revenue. ixpenses 
are the costs that are associated with the revenue of tre period. 
Meets which are associated with future revenue or otherwise 
inked to future accounting periods are deferred to future 
Memnods aS assets. Costs which are associated witn past revenue 
Semotnerwise linked with past accounting periods are treated as 
adjustments of expenses of those periods (Professional Standards, 
1975). Three exvense recognition vrinciples used for recog- 
mms expenses 2S costs are set forth in APB Statement No. 4: 

fee Associating cause and sffect. Under this principle 
meus are recognized as expenses on tne basis Of a presumed 
Merect association with specific revenue. 

Mee oyScematic and rationai allocation. this principle 
eee rcorth tha 
Mm@emeits cost should be ailocated to tne periods in a systematic 
and rational manner in the absence of a more direct basis for 
meosociating cause and effect. 

Pe, immediate recognition. Under this principle costs are 
Mmemeoenized as expenses in the current accounting period because 
(a) costs incurred provide no discernable benefit to the future, 
(b) costs incurred in prior periods no longer provide discernable 
Memetat, or (c) allocating costs on the basis of cause and effect 
Or among several accounting periods serves no useful purpose. 

menapplying the expense recognition principles costs are 


first analyzed to see whether they are associated with revenue 
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Meee Desic Of Cause and effect. If not, then allocation is 
Peeemoved through systematic and rational means. Finally, if 
Memctcner cause and effect nor systematic and rational allocations 
@ameoe made, then costs are recognized as expenses in the period 


in which they are incurred (Professional Standards, 1975). 


Meee loe, ALLOCATION OF PENSION COSTS 

Mees bocal cost of providing retirement benefits to employees 
Memeececocnized as an expense of operating the business. [ne 
Memmeeomen>y Of these costs to veriods is considered to bea 
femeeeoroblem of accounting for the cost of pensions. tIhe use 


meeeveeual oasis accounting in allocating these costs is 


meeowely Supported by the AICPA. In Accounting Research 


femme NO. SG the Accounting Principles Board states: 


Memes 2 Conciusion of this study that an employer's financial 
Mpmerto: 27C results of overations, to the extent affected 
Memmeie COSt Of 4 pension plan, are fairly presented only if 


elem cost is stated on the accrual basis Gee BS): 
Mar riving at this conclusion the following arguments were 
See. Orth: 

Meee ension plans play a major role in an employer's ability 
Memooovain and retain quality employees. It is considered a 
Meeeeror cCOmpensatvion in the form of deferred retirement payments 
ues Such 1ts costs should oe charged to current periods 
Mee incurred, not future periods when paid. 

2. aven if pensions were not considered as part of compen- 
meeeeon, 1G still is an employment cost which should be accounted 


merewhen incurred, not when paid. 
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fee mel oyers may properly ccntribute more to pension funds 
Geeetne good years and less during lean years. By accounting for 
Memet0n costs on the basis of the amount paid to the fund 
instead of on the accrual basis yearly expenses can be manipu- 
[meread tO alter net income significantly. 

fmeeeeUnder the consistency concent, pension costs should 
be derived in the same manner from year to year and should 
not be arbitrarily determined on the basis of how well the firm's 
metdancial position was for the year. 

Miteer accrual basis accounting, the process of allocating 
jMemston costs to periods is similar to the handling of deprecia- 
bon Of machinery and equipment except that the cost of depre- 
Ciable assets are determined by current or past transactions and 
memees, Wolile pension costs are measured in terms of expected 
mmemeoutlays in the future (Hendricksen, 1970). Toe tore! cost 
Of pension vians to be allocated is measured in terms of 
expected cash outlays in the future. These costs are somewhat 
uncertain in that the amount to ve paid depends on several 
meres events such as; the employee leaving the firm before 
retirement or vesting, the employee dying before retirement, 
and how long the employee lives after retirement. Actuarial 
methods can generally be used to resolve these uncertainties 
and therefore pension costs are usually computed by an actuary 
(Hendricksen, 1970). 

Currently, actuarial cost methods are the acceptable means 


Smeerocating pension costs under accrual basis accounting. 
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Pay-as-you-go and terminal funding methods are unacceptable 
because they do not recognize pension costs until the employees 
@etually retire (Hicks, 1965). The actuarial cost method used 
memeaevermining pension costs for accounting. purposes must be 
m@eerponally and systematically applied, on a consistent basis, 


So that it results in a reasonable measure of pension costs from 


year to year (Professional Standards, 1975). 


fees OlUARTAL COST METHODS 

A number of actuarial cost methods (also called funding 
methods) have been developed for accounting for pension costs. 
Memeeecounving Principles Board in Accounting Research Study 
lems explicitly endorsed the following actuarial cost methods; 
Mme accrual benefit (or unit cost) method, the entry a 
metnod, the individual level premium method, the aggregate method 
and the attained age normal metnod. Most of these methods were 
designed primarily as funding tecnniques but they also may be 
Meconin determining pension costs for accounting purposes. 

The major characteristics of each of these methods will be 
G@pscussed separately in later sections. 

Miescclecting the actuarial cost method to be used one should 
keep in mind that the cost method selected should result ina 
Sysvematic and rational allocation of the total cost of pensions 
among the employees! years of active service (Phoenix and 
Bosse, August 1967). Additionally, for any given actuarial cost 
method employed, the actuarial determinations of pension costs 


are necessarily estimates since the actuary must make many 
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Memo vLoOns about future events. These assumptions are calied 
actuarial assumptions (Hicks, 1965). Dreher (1967) lists the 
Mmeedans aculuarial assumptions as the most frequently used in 
the valuation basis of a pension plan: 

1. The expected rate of return on present and future 
investments. The assumed rate can have a major impact on the 
present value of the fund. A # percent actual variation from 
mmeea2assumed interest rate can have as much as 210 to 15 percen 
M@emes in pension cost accrual in later years. 

2. uxpected future compensation levels of employees. The 
Mueeeary Makes an estimate of tne norma 
from the employee's movement through the various earning-rate 
memesorics, based on the employee's experience. 

3. Mortality of employees both before and after retirement. 
These estimates are based on mortality tables. 

mee ihe expected retirement age orf the employee. 

5. the number of employees who will withdraw frem the plan 
before becoming eligible for vesting or retirement. 

Mmemoracvice, actuarial assumptions do not change a pension 
plan's ultimate cost, but they do have an important effect on 
Me rent estimates or pension costs. Therefore, the selection 
Of the particular set of assumptions to be used should be based 
Bemepde facts and circumstances of each pension plan and employee 
feoup. Within the same pension plan, it is not unusual to use 


Peererent assumptions for subgroups of the organization. As 
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am example, the assumed mortality rates, turnover rates, and 
Saeeary scales may differ between military officers and enlisted 
personnel (Dreher, 1967). 

Benmore examining the various actuarial methods availabie 
peme Key terminology are discussed: 

Peermed Actuarial Liability. That portion, as determined 
Meas particular actuarial cost method, of the actuarial present 
Value of pension plan benefits and expenses which is not vorovided 
meeoy future normal costs. 

Pewuarial (ost Method. A particular technique for determining 


the amount and incidence of annual pension plan benefits and 


Seeeotch values to time perioas. 

Actuarial Gains or Losses. A measure of the difference 
between actual experience and that expected based upon a set 
Meeaccuarial assumptions. 

Actuarial Present Value. The present value of an amount or 
Series of amounts payable or receivable in the future. The 
Meescnit value is determined by discounting the future amount 
memmounts at a predetermined rate of interest as set by a 
Meeetcular set of actuarial assumotions. 

Actuarial Value of Assets. The value of cash investments 
mmemouner property belonging to a pension fund. 

Mmemrmal Cost. It is the annual pension cost assigned to 
years subsequent to the inception of the pension plan or a 


Baamec in the plan. 
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Beleweoer vice GOst. The pension cost assigned to years vrior 
to the inception of the pension plan. 

Prior service Cost. When there is a change in the plan, 
ieeis the portion of the cost assigned to prior years (including 
any remaining past service cost). 

timunded Accrued Actuarial Liability. The difference 
between actuarial accrued liability and actuarial value of 
Ease ts. 

Valuation. The process used by an actuary to estimate the 
Mmeeent value of benefits to be paid under a pension plan. 
Mmemcarculates tne amount of emoloyer contributions or accounting 
morecenc om eost. (Hicks, 19605; FASE, 1930; Provessiogai 


charges 


© 


S@eancdard, 1975; Hendrickson, 1970; NCGA, 1982). 


fee UNIT CREDIT ACTUARIAL COST METHOD 

Mer the unit credit actuariai cost method future pension 
Memeeits based on seryice after the incepticn of a plan are 
funded as they accrue. This method is referred to as an accrued 
Denefit cost method since it recognizes the costs of benefits 
Only when they have accrued. The normal cost, as determined 
under this plan for a given year, is the present value of the 
Memo Of future benefit creditec to an employee for that year's 
service (Professional Standards, 1975). 

Mae Dast service cost under the unit cost method is determined 
and treated separately. Its cost is the present value at the 
plan's inception date of the units of future benefit credited 
tO employees on the basis of service prior to the date of 


inception of the pension plan (Hicks, 1965). 
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freer ome Cringe Viecwpounctcs as to how past service costs 
Bmeulad De handled. Some believe that past service costs should 
be amortized in equal annual amounts (including Pauerest ) over 
ceriod of at least 15 years, but not more than 40 years 
(Dreher, 1967). Others believe that if the pension plan is 
meee ued tO continue in existence indefinitely, then there is 
no need to provide for anything more than interest on unfunded 
Memeoervice costs. fhose supporting the latter approach 
Seemeend that the annual normal cost contribution plus interest 
Om the vast service cost will eventually accumulate assets that 
fee be equal to the actuarial value of all accrued benefits 
M@emomunererore the security of the emoloyee's pension expecta- 
tions will be satisfied (Dreher, 1967). The Accounting 
Sect ples Board concluded that either approach is acceptable. 
Meer esult any veriod may be selected for amortization of past 
Service cost as long as the total annual provision falls 
between a minimum and neximum allowable amount. The minimun 
femrG 1S the normal cost plus interest on the unfunded past 
Service cost. [ne maximum amount is the normal cost plus 10 
Memeeent Of che past service cost plus interest on the unfunded 
past service cost (Phoenix and Bosse, August 1967). 
Por normal costs, an amount is determined and contributed 
Seeeme year for each individual employee to provide for the 
Benefits attributable to that year's employment service. For 


the individual employee, the annual normal cost for an equal 


Mimo Of benefit increases each year because as the period to 
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mM rement shortens, contributions to a fund have a shorter 


ou 


Meewod tO produce income, employee earnings generally tend to 
Mmerease, and the probability of reaching retirement increases. 
However, the combined cost of ali employees tends te change 
Mmeas the average characteristics of the entire work force 
Saemec Since older employees who generate the highest annual 
Seeeorare continually replaced by new employees who generate 

the lowest cost (Ganner and Kingsbery,1966). For a mature work 
morce, the normal cost for the entire group tends to be the 
same from year to year (Hicks, 1965). 

Under the unit credit actuarial cost method as well as with 
Mmemprojected benerit cost methods, actuarial 
eee irOm changes in the assumptions concerning future events 
fume Dension ccst estimates. The actuarial gain or loss is 
determined by taking the difference between the actuarial 
assumptions and the actual results. fn dealing with these 
feeeoeond losses the main concern is with the timing of their 
recognition as a pension cost (Phoenix and Bosse, October 1967). 

Three alternative methods of handling actuarial gains and 
tosses have been used: immediate recognition, spreading and 
everaging. The immediate recognition method is not ordinarily 
Wsec When dealing with losses, out is used for applying net 
gains. Under this method, net gains are used to reduce the 
Mueereo) COSt in the year of occurrence or the following year. 


Meme result, pension costs may sometimes be substantially 


meee cad Or even completely eliminated for one or more years. 






Under the spreading method, annual actuarial gains and i:osses 
Mmeeeopplied to both current and future costs over 4 period of 
10 to 20 years. As an example, a $5000 gain could be spread 
over 10 years by apolying $500 to the current year and 

deferring $4500 to future years. The averaging method involves 


s for a pre-determined 
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Beemne an average of annual gains and los 
Mumeer Of years and applying that sum to the current year. As 

an example, during a five year period gains and losses were 
memmoliows: $1000, $4000, ($2000), $3000, and $5000. The sum 

for the five years, $11,000, divided by the number of years, 5, 
results in $2200 to be applied to the current year. The remaining 
$2800 ($5000 minus $2200) of the current year's gain would be 


Semerred +o future years (Professicnal Standards, 1975) 


Meaer the univ crecit cost method actuarial gains are 
Memmi y recognized on the immediate basis because the Internal 
Revenue Service requires that these gains be used to reduce the 
feeermum pension cost deduction for the year following the 
G@etermination. Actuarial losses under this method are normally 
Meera LO unfunded past service cost. 

The unit credit cost method is almost always used when 
meet y Contracts, trusteed plans, or deposit administration 
Contracts are the funding instrument and the benefits are a 
memeead ANMOUNt per year of service. The method is seldom used 
when the benefit is a fixed amount or when the current year's 


benefit depend on earnings of a future period (Professional 


Standards, 1975). 
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He. SNTRY AGE NORMAL METHOD 

The entry age normal along with the individual level 
Premium, aggregate, and attained age normal, are the commonly 
meoenized projected benerit cost methods. In contrast to the 
accrued benefit cost method (unit credit method), the projected 
benefit cost methods look forward. Projected benefit cost 
Methods assign the entire cost of an employee's projected 
Dem@ertrits tO past, present and future periods witnout regard 
tO the period during which the service on which the benefits 
are based has been or will be rendered (Professional Standards, 
75). 

Under the entry age normai metnod, tne assumption is made 
that (1) every employee entered the plan at the time that 
miycivyidual started work or at tne earliest time that the 
Dadivyidual would have been eligible if the plan had then been 
m@mexistence, and (2) contributions have been made on this basis 
Meomeune cntry age to the date of the actuarial valuation 
Meeks, 1965). 

the contributions are level annual amounts which, if 
mememmulacved at the rate of interest used in actuarial valuation, 
Memeea result in sufficient funds being available at an employee's 
Petirement date to provide for the pension in full. Tne normal 
Cost under this method represents the level amount to be 
contributed for each year (Hicks, 1965). 

Past service cost evolves when the plan is established 


after the company has been in existence for some time. Under 
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mi@ementry age normal method, pasu service cost at the plan's 
gnception date is the theoretical amount that would have been 
Meeumulated in the fund had yearly contributions equal to the 
memmea! cost been made in prior years. in years succeeding the 
Memes inception, past service cost is usually frozen, that is, 
Meewuntunded amount of such cost is changed only to recognize 
Seements and the accrual of interest. Actuarial gains and 
losses are therefore spread only to the future by becoming 


mrt of the normal cost for future vears (Professional Standards, 


‘© 


775). 

Meee coca! annual contribution under the entry age normal 
Maiod is normally made up of the normal cost and an amcunt 
Meeepast service cost. The past service cost may be comprised 
Sean amount equal to interest on the unfunded baiance or it 
Mepeeeocl uae interest plus amortization of principle. The 
Mem@emcerations in determining the past service payment are 
S@ercally the same as those used for the unit credit actuarial 
Gost method. The entry age normal method is commonly used 


Mieme a trust agreement or deposit administration contract is 


the funding instrument (Hicks, 1965). 


eee UNDIVIDUAL LEVEL PREMIUM METHOD 

Under the individual level premium method the entire cost 
Of cach individual employee's pension is assigned in annual 
Bevel amounts, or as a level percentage of the employee's 


compensation, from the date of entry of that employee into the 





plan (or, for a new plan, from the inception date) to retirement. 
Semeeast service liability is determined separately, nowever, since 
mmo cOst is included in the normal cost the initial annual cost 
Semmes very high. The reason for the high initial cost is due 
Bompasct service cost for employees, who are close to retirement 
Mmecie inception of the plan, being in effect spread over a 

short period. The annual cost ultimately drops to the level of 
Bae normal cost determined under the entry age normal plan 

Biveks, 1965). 

The individual level premium method is used most often when 
mmmeetal Insurance or annuity pelicies are the funding 
@eeoriment. Actuarial losses are not normally recognized under 
Maemo method since premiums paid are not ordinarily subject to 
Memroactive increases. Actuarial gains are normally passed 
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MeMmemecic CMoLOyer in tne form of reaucea premiums for tré 


Mext period (Professional Standards, 1975). 


J. AGGREGATS METHOD 
The aggregate method is basicaily the same as the individuai 
mee premium method except it is applied on a collective 
Meee) «6Lhhe entire cest of future pension benefits, including 
benefits to be paid to employees who have already retired, is 
Spread Over the average future working period of all employees 
ieremare on the work force at the date of valuation. This is 
normally done by using a percentage of payroll (Hicks, 1965). 
mecomparcd to the individual level method, the averaging 


dn this method tends to reduce the high initial cost but it also 
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inereases tne later costs somewhat because the total past 
memermee COSt 1s funded in level amounts over the average 
future service lives of employees rather than in gradually 
decreasing amounts (Ganner and Kingsbery, 1966). 

The aggregate method is used mainly with trust fund plans 
Sm@emwithn plans funded under denvosit administration contracts. 
Under this method, actuarial gains and losses are handled 


by spreading them over future periods (Hicks, 1965). 


K. ATTAINED AGE NORMAL METHOD 
The attained age method is similar to the ag 
Or individuat level premium method excec 
Pmeabtiity is treated separately in all funding arrangements. 
The cost of benefits assigned to years after the inception of 
Meeeolan 1S spread over the remaining average service life of 
employees in the work force at the date of valuation. Under 
memenmebhod normal cost contributions are normally determined 
as a percentage of payroll (Ganner and Kingsbery, 1966). 
Considerations in determining annual past service cost 
bert bUutions are the same as those used for the unit credit 
and entry age normal methoas. The past service cost may be 
cOmprised of an amount equal to interest on the unfunded balance 
meee may include interest plus amortization of principle. The 
attained age normal method is used with trusteed plans and 


@evesit administration contracts (Hicks, 1965). 
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Tif. PRIVATE PENSION PLANS 


Pee, LNTRODUCTION 
Chapter III presents the pension plans of the private sector. 
Sections B and C discuss how pensions have evolved in the private 
Sector and provide some of the reasons for recognizing retirement 
benefits as part of employee compensation. The remainder of the 
Meeecer discusses the different characteristics of a typical 
private pension plan and how the Xmployee Retirement Income 
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Meemeeeperulicipation eligibility, retirement ages, vesting, 


Me@erits, accounting basis, and insurance. 


PeeeeeeARLY PRIVATE PENSION PLANS 

Private tension vlans in the United States date back to 
1875 when the first formal plan was established by ae American 
Meeeess Company. Though established at this early date, 
MemsioOn plans only covered about 3 to 4 million workers before 
1735. The voluntary revirement age for these early plans ranged 
from age 70 for railroad plans to either 60 or 65 years of age 
Meer <2) Or 25 years Of service for the typical manufacturing 
Semston plan. Most of these plans were non-contributory and 
non-funded, and none of the early pension plans included 
vesting (Greenough and King, 1976). 

Private pension plans were initially viewed as a "social 


responsibility" of industry to provide older employees with 
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adequate retired pay. Since most plans were financed on a 
pay-as-you-go basis, the benefits to the employee could not 
Mewcuaranteed. In fact, most olans exvressed good intentions 
Mampicwarding employees for long and faithrul service but the 
plans were very careful in making it clear that the employes 
had no contractual right to pension benefits. Logue (1979) 
Memees that a typical disclaimer of liability was on the order 
ee : 


Mies pension plan is a voluntary act on the part of the 
Gompany and is not to be deemed or construed to be a part of 
Mmeyecontract of employment, or as giving any employee an 
enforceable right against the company. 


oC , acer 7 Pees eee Pee eee cee ts met 
eee =] COMpany reserves tne right vo alt 
+ — 


Memeernce!l the olan or any part of it at 
of the company to discharge any employee at any time shail 
moOL be affected by this plan, nor shall such employee have 


any interest in any pension after discharge (p. 17). 
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Mees type Of cisclaimer was upheld in several court cases and 
mememone Can only conclude that early pension plans were 
administered through the good-will of the employer showing 
eratitude for long and faithful service of the employee by 
mewarding them financially in their old age. 

In the late 1940's the Deferred Wage Theory of pensions 
was gradually recognized. According to Logue (1979), the 
theory was based on the premise that the worker's interest in 
pension plans was not based solely on reasons of old age and 
long and faithful service. It was believed that pensions 
were attractive to employees because of the tax advantage 
they received by deferring a portion of their wages until they 


meered. Under defined contribution plans it was felt that 
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meman employee was im a lower tax bracket after retirement, 
and if expected returns of the pension fund were equal to or 
Beeater than what an individual could expect to achieve, then 
empnoyees would be better off by having part of their compen- 
sation go into a pension fund (Logue, 1979). A problem with 
Pais viewpoint is that few pension plans vest immediately. 

As a result, those employees who do not vest do not receive 
full compensation for their labors. Likewise, many pension 
meas vary the amount of benefits paid to employees inversely 
Meo oheir retired social security benefit. Logue (1979) 
rejects the deferred wage basis for pension plans arguing that 
Mmpensions were merely deterred wages, then employers would 
not have the right to take away wages that the employee had 
legitimately earned. 

Hosue (1979) views rensions as contin: 
poem ployee must normally work for a firm for a specified number 
Of years before becoming qualified for pension payments 
(vested), the employee bears a considerable amount of risk. 

At the time of initial employment an employee accepts a contin- 
memeeclaim against the firm. If an employee quits or is fired 
Pemore being vested the value of the claim is zero. After 
vesting, the value of the claim is determined by an agreed- 
moon formula. 

memoailscuissead Carlier, if pensions were simply deferred wages, 
Baen employees should have the right to immediate vesting. 


Since most plans do not provide for immediate vesting, the 
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mimo must Offer something more than a deferred wage to ofr-set 
the risk assumed by vesting requirements. What is offered in 
Meemeion uO the deferred wage component is benefit sharing 


pmeme employees and with the firm. 


Benefit sharing among employees is derived from the assumption 


that not all employees who are hired will remain with the firm 
fs vesting or retirement. Therefore, the deferred wages of 
those employees who depart early are not paid to them but are 
Spread among the remaining employees. As a result, empioyees 
who continue until vesting or retirement become entitled to more 
benefits than otherwise would have been due them. Benefit 
Siaeing with the firm is derived from employer savings which 
Peewdirectly attributable to employee contractual arrangements. 


This savings is based on the hypotnesis that vesting require- 
mmeoeend Other orovisions for vension eligibility reduce the 
Meemover rate of employees. As a result, a savings is recog- 
Meeeead in the form of reduced recruiting and training costs and 
Mmeemrion Of these savings are passed on to the employee through 
increased pension benefits (Logue, 1979). 

Logue (1979) concludes that employees accept the risk of 
Meeelving part of their compensation in the form of pension 
Bemeizts because the firms set aside more for the employee 


mem tne employee would have set aside for themselves if there 


were no pension plan. 





fee SODAY'S PENSION PLANS 

Coverage under private pension plans has increased markedly 
over the past two decades. Between 1959 and 1973 the number of 
covered workers rose threefold to almost 30 million and as a 
result approximately half of the workers employed in the private 
sector are now covered by a pension plan (President's Commission, 
1981). 

The rapid expansion of coverage under pension plans brought 
with it increased government regulation of pension plans. Even 
Mm@euen the private pension system was well established by the 
early 1970's, many potential weaknesses of the plans existed. 

As an example, among employees over rifty with ten or more 

years of service, only half were fully vested. Some employers 
feoesucn stringent vesting and participation requirements that 
many workers reached retirement only te discover that because 
Meeeoome break.in service they were not eligible for pension 
Benefits (Munnell, 1982). As a result, Congress adopted the 
Employee Retirement Income Security Act of 1974 (ERISA). 

The purpose of ERISA is to ensure that protections and guarantees 
are provided for employees who are covered by private pension 
memos (DOL, 1976). 

Phe principle features of today's private pension plans 
include: disability, death, and survivor benefits; age, service, 
and early retirement provisions; vesting provisions; benefit 


schedules; and financing arrangements (Logue, 1979). Disability, 
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Meauie and survivor benefits will not be looked at in this 
meuey. ithe remaining features are discussed in the sections 


momrOollow. 


See ARTICIPATION wmLIGIBILITY 

Minimum lentn-of-service requirements are usually set for 
m@eepurpose cf lowering administrative costs through the 
Mma tion of processing "ins and outs" of short-term employees. 
emer FTO BRISA many olans excluded younger workers, esvecially 
m@ece Under thirty, workers with less than five or ten years 
Mmmcervyice, and those who were hired late in life (Munnell, 
1982). 

Mean chansed the eligipniiity requirements substantially 
Meeeecguiring that all employees who reach the age of 25 and 
Pepe completed 1 year of service be ineluded in the plan. 
Mmeexception to this is that when a plan provides full and 
immediate vesting, then eligibility may be delayed until an 
employee reaches the age of 25 and has completed 3 years of 
Memvece. Generally, 1000 hours in a calendar year is considered 
a year of service under #RISA. RISA also vrevents employees 
trom being eliminated from the pension plan for reasons of old 
mee. An exception to this is that defined benefit plans can 
exclude an employee if employment is commenced within 5 years 


of reaching the plan's normal retirement age (DOL, 1979). 
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Mie age at Which employees become eligible to receive a 
Memeton benefit greatly influences the retirement decision for 
most workers. Fer many years the age of 65 has been viewed 
@eeone normal retirement age for receiving full pension benfits 
and as such has become tne age when society no longer expects 
Deople to work (President's Commission, 1981). Today three out 
of four corporate pension plans have a normal retirement benefit 
age of 65. Additionally, under ERISA, plans are not permitted 


Unvese “the 


It 


to delay payment of benefits beyond the age of 6 
Maret civant requests such a delay or the emplovee has partici- 


ma in the company's pension plan for less than ten years 


"C) 
09 


(Munnell, 1982). 
i 


fae ee olremeis PrOvicions, which usually provide for 


ib@oOse pavable if retirement were delayed until the later 
normal age, may also be included. Many of these early retire- 
Mimo provisions provide for reduced retirement benefits as 

. 


Barly as age 55 (President's Commission, 1981). A 1974 Bureau 


babisvics study of defined benefit plans revealed 


C4 


of Labor 
that out of 1467 plans surveyed, ninety-five percent of the 
@emered workers were in plans that provided provisions for 
Carly retirement benefits. dowever, only one percent of 
these plans paid full normal retirement benefits to early 
retirees and the remainder of the cases paid early retirees 


reduced benefits. (Munnell, 1982). 
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ee VAoTING 

Peete of Pension benertits means that at a specified point 
Mmameirme an employee gains a contractual claim on pension payments. 
M@emrights to benefits are earned and carnot be lost regardiess 
Saeewnether he leaves his job, is fired or laid off, or ieaves 
Mees Union (DOL, 1979). 

wore May be ammediate or deferred, and either full or 
Meeuial with step increases. Immediate full vesting means 
Ghat fOr each year of participation in a pension plan an employee 
Mumpeereanvesca 4 full increment of the retirement benefit. In 


a) =e 


contrast, dererred full vesting means that an employee must 


Meer or 2 specified numoer of years before becoming vested 
and then the employee becomes entitled to full benefits 


Meee active to that individual's first participation in the plan. 


- 


Partial vesting (graded vesting) means that an employee becomes 
Meetlead tO Only a portion of the pension benerit for each year 
of participation in the plan. As an example, a plan can provide 
Seermmediate vesting of 10 percent of the benefit after one 
year of participation with a 10 percent increase for each 
additional year up to 10 years when an employee would be 
eligible for 100 percent of the benefit (Greenough and King, 
ie). 

Meemomoloyee Retirement Income Security Act of 1974 
requires that private plans must provide for full and immediate 
vesting of benefits derived from employee contributions. With 
Pegard to employer contributions, the Act requires that one of 
the following three vesting methods must be adopted as a minimum 


Seandard: 
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ie euli (100 percent) vesting after 10 years of service. 
Memevesting is provided for less than 10 years. 

@. Graded vesting from 5 to 15 years of service. Under 
Meeeemethod an employee gains en unforfeitable right to 25 
Mmme@emo Of the pension after 5 years of service, plus 5 percent 
meeecach additional year of service up to 10 years, plus 10 
Mercent for each additional year up to 15 years. This vlan 
Mmeeoes TOr <> percent of the pension being vested after 5 


Mees, 50 percent after 10 years, and 100 percent after 15 


fee Sule of forty-five based on age and service. This 
method provides that if an employee has completed five years 
Memcervice and tne sum of the employee's age and years of 
Sewereee ACU Up to forty-five, then the employee is envitled 
Mummmemeoercenu vesuing. Fer each year cf service thereafter 
Pie employee receives an additional 10 percent vesting uv 
memO0 percent. Additionaily, each employee with 10 years of 
service must be vested for at least 50 percent of the benefit 
Meee aless Of age and must receive an additional 10 percent 
vesting for each year of service thereafter. (DOL, 1979; 
Munnel, 1982; Greenough and King, 1976; Logue, 1979). Of the 
Mme] Options available, a majority of U.S. corporations have 


Meemeved the first option of providing full vesting after 10 


years of service (Munnell, 1982). 
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Ge BENEFITS 

he benefits paid by a private retirement income program 
Mertes widely because of difrerences in objectives and in 
@meeevyidual work and earnings nistories. In discussing retire- 
Meme benefits a distinction must be made between conventional 
Mees and pattern plans. A conventional plan is typically a 
Single employer plan with a contract between the emplover and 
nonunionized employees. A pattern plan is usually union- 
Mepeetavcd. Phe main difference between these two plans is that 
Memeeenvional plans use salary history and all years of service 


~* 
bern volans tay a flat 


Meeaccermine benefit levels while pa 
dollar benefit for each year of work (usually up to some 
Maximum) irrespective of salary history (Logue, 1979). 
Conventional plans typically base benefits on a formula 
mmuecakes into account tne numoer of years of service, the 
historical salary cf an employee, and some percentage specified 


in the plan. A simple example of such a formula might be: 


mmiual pension benefit = Salary Basis x Number of years of 
meeyece x 0.015 


Mie salary basis and percentage used may differ greatly from 
firm to firm. The salary basis used can range from an average 
Seeone cntire career earnings history of an employee to the 
final pay of an employee (Logue, 1979). 

mie, trend over the last fifteen years has shown that 
meek average pay formulas are being used more and more, 
mmereasing from 55 percent in 1960 to 75 percent in 1975. 


Of those plans using final average pay formulas as a salary 


pe 
OOo 





lets, 95 percent used the five consecutive years of nignest 
meeeor the five years immediately preceding retirement as th 


memnod for averaging. This trend is not surprising considering 


m@esintlation in the United States over these years. By focusing 


on final average pay, firms are providing some protection from 
inflation for those employees who are nearing retirement 
Meesuc, 1979). 

Table I shows the approximate annual median pension benefit 
meme Dercentage of final year's compensation under conventional 


Mees. Salaries ranging from $9,000 to $50,000 are used along 


~~” 
» 


Mae table is based on 1975 data (Logue, 1979 


AB lee ak 


Median Pension Benefits 


Banal Annual Percent Of 
eolary bysraucataed Salary 
5» 9,000 So 2 7010 29% 

io UOO0 ies 00 32 
e000 oes 8, De, 

bo, 000 19,000 38 


As mentioned earlier, pattern plan benefits are based on 
a flat dollar benefit for each year of service regardless of 
salary. A1975 study by the Banker's Trust Company reported 
that the median benefit under a pattern clan was $108 per year 
of service with a range from $66 to $193. This equates to an 
annual median pension benefit of $3,240 for employees retiring 
under pattern plans with 30 years of service (Greenough and 


King, 1976). 
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In 1975, aporoximately 7 million employees received $14,310 
million in benefits from coverage under private pension plans 
for an average of $2,100 per retiree. In 1980 this increased 
to 9.1 million employees receiving $35,177 million in benefits 


for an average of $3,866 per retiree (Munnell, 1982). 


meee ACCOUNTING BASIS 

Meeover if discussed two methods of financing retirement 
income benefits, namely pay-as-you-go (cash basis) and advanced 
M@@ding (accrual basis). In dealing with private pension plans, 
Federal law regulates the financing of the volans by setting 
Memimum funding level requirements for the purvose of ensuring 
that adequate funds are available to pay future benefits. As 
a result, vay-as-you-g0 basis of accounting is not a viable 
alternative to be used with private pension plans (President's 
Commission, 1981). Additionally, Generally Accepted Accounting 
Mmem@er ples recognize accrual basis as the accepted method for 
accounting for pension costs (Miller, 1982). 

Beror to 1974 firms were required to fund their private 
pension plans at a minimum level to ensure that benefits 
Currently earned by participants were covered. To meet this 
Gonamum funding level, annual pension plan contributions equal 
to the plan's normal cost plus interest on the unfunded prior 
service cost were required. Witn the enactment of ERISA in 
1974 the funding requirements were made more stringent. Under 
BRISA, employers are now required to fully fund the normal 


cost each year and the prior service cost must be amortized 
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over a period not to exceed forty years. The amortization 
payments must cover both principle and interest (Munnell, 1982). 

The tmployee Retirement Income Security Act of 1974 requires 
Ghat when normal cost and past service cost are used for 
Meeermining contribution levels, the costs must be determined 
Syedsing an acceptable actuarial cost method. ERISA recognizes 
Meeracceptable actuarial cost methods: the unit credit method; 
the entry age normal method; the attained age normal method; 


Mhe individual level vremium method; the aggregate method; and 


yee 





Memetrozen initial liability method (Gibson, 1981). A 1964 
Survey of what actuarial methods are actually being used revealed 
that of 163 companies responding: 42 percent used the unit 
Meoar> actuarial cost method, 37 percent used the entry age 
lMermal method, 7 percent used the attained age normal method, 
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Kinesberry, 1966). In contrast, the Wyatt Company's 1982 
Meeeey Of S13 pension plans with 1000 or more active partici- 
pants showed the following results: 40 percent used the entry 
meaemmormal method, 22 percent used the frozen initial liability 
Memmod, <0 percent used the unit credit actuarial cost method, 
8 percent used the aggregate method and 1 percent used other 
methods (Wyatt Company, 1982). 

Contributions to a private pension plan fund can either be 
made entirely by the employer (non-contributory plans) or 
they can be made by both the employer and the employee (contributory 
Plans). In most plans the employee's portion is refunded, but 


Meme the employer's portion, if employment is terminated prior 


ol 





to vesting (Logue, 1979). Today the trend is towards private 
pension plans being financed solely by the employer. <A 1979 
P@eecal Of Labor Statistics study reported that 77 percent of 
all private pension plans are non-contributory (DOL, 19890). 
One reason for private plans being non-contributory is that 
the tax advantage available from employer contributions to 
Beevacte pension plans have created a strong incentive for 
employers to exclusively finance pension benefits (Munnell, 


1979). 


ty 


ime LNSURANC 

Mmeeor weakness Of Carly pension plans was that particicants 
Meeenot hold any legal claim against a firm for payment of 
Mmearunded vested pension payments. Employee claims were against 
M@enwpensicn tunc, not the firm. As a result, if a firm went 
Out of business or terminated its pension plan, the employees 
With vested pension claims wre only entitled to receive pension 
benefits to the extent that the fund had adequate resources. 
Recognizing this problem, the Employee Retirement Income 
Security Act of 1974 established a requirement for all firms 
tO insure their pension funds through eitner private insurance 
Or through a newly established federal pension insurance system 
called the Pension Benefit Guaranty Corporation (PBGC). 
Additionally, under ERISA firms were now held liable for pension 
fund deficiencies (Munnell, 1982). 

meer ension Benefit Guaranty Corporation is a nonprofit 


body which is set up within the Department of Labor for the 


De 





Mee pose Of insuring private pension plan participants against 


the loss of vested benefits due to termination of the plan. 


re) 


Mmomnance this termination insurance, an uniform oremium of 
$2.60 ver year for each participant is assessed against the 
peoyer. in the event that a firm terminates its pension 
Meme without having sufficient assets in its pension fund, the 
Memsion Benefit Guaranty Corporation will vay participants up 
to a maximum of $1,381 per month (Munnell, 1982). To pay for 
Bie cost of these pension claims, Pension Benefit Guaranty 
Gerporation nas the right to attach up to 30 percent of the 
eeem ss net worth. The claim against the firm has the same 
Meee as a tax lien and therefore in the event of bankruptcy, 
m@eepension fund's claim against the firm is senior to the 
claims of secured and unsecured debt holders (Logue, 1979). 

ie summe Beene. . Cuca 
1974 has improved private pension vlans in three ways. First, 
BRISA's participation and vesting requirements have created 
pension guarantees that would not have existed without legis- 
meemon, oeconda, funding requirements have led to pension 
contributions that otherwise would not have beer made. Finally, 
up to 30 percent of corporate assets can now be committed to 
mememcing pension benefits under the authority of the Pension 
Benefit Guaranty Gorporation. As a result of these changes 
Under the mbmployee Retirement Income Security Act of 1974, 
private pension plans have been established as serious commitments 


whose fulfillment is backed not only by pension fund assets but 


feeeo Dy the assets of the corporation. 
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IV. PUBLIC EMPLOYER PENSION PLANS 


fee LNTRODUCTION 
Seeoccr LV provides a discussion of public employee pension 
Meee. in Section 8B a brief discussion on the oackground and 


meeory Of public employee pension plans is presented. fhe 


Mmemtiine sections discuss the typical characteristics of federal 


eeeeoe, 2nd local emplovee pension plans. The characteristics 


(D 


@iscussed are: participation eligibility, retirement a 


i) 


dQ 


Meeeing, benefits, and accounting basis. 


bee GlsTORY 

The first public employee pension plans date back to 1857 
when the New York City police force was provided a pension in 
the event of disability or a lump-sum payment in the event of 
Meeodi. this first plen was financed by miscellaneous sources, 
Pen as donations and proceeds from confiscated and unclaimed 
Property. ew Was NOt Until twenty-one years later, in 1878, 
Gieat non-disability retirement benefits were made a part of the 
plan. Under this provision, New York policemen were allowed 
Memeeetire without proor of disability at half their final pay 
Peeaee 55 With twenty-five years of service. The New York 
firemen received a more generous plan at this same time, 
Memeetving half their final pay after twenty years of service 


Mmiaiovye, 1976). 
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During the next half century many other municipal employee 
pension plans were brought into existence but only select 
Beoups Of employees were covered: namely policemen, firemen 
mma teachers. Financing for these first plans were either 
Mmeerciy by the government or entirely by the employees them-~- 
selves (Greenough and King, 1976). 

in 1911 Massachusetts establisned the first retirement 
System av the state level which covered the general employees 


+ 


Meeeehne State. Prior to this time, tne only public empioyee 


plans were at tne municipal level. During tne 1920's retire- 


Wesmieee Oo -a separa ce coverass Tor svecial 
employee groups such as policemen, firemen, teachers and 
Seneral suvuate emplovees. By 194C approximately half of all 
state and local employees were covered by a retirement system 
and by 1962 an estimated three out of four public employees 
had such coverage (Greenough and King, 1976). 

In 1976 state and local government retirement systems 
covered approximately 10.3 million employees and tne propor- 
ti0n Of full time state and local employees covered by such 
plans was 90 percent. Annual benefits paid in 1976 were 
Moween 960 and $7 billion (Winklevoss and McGill, 1979). 

The Federal Civil Service Retirement System was established 
fee) with 330,000 civil servants coming under the initial 
Plan. Participation in the initial plan was limited primarily 


memomoOse in the classified civil service, however, in 1942 


coverage was extended to include all officers and employees of 
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Mee xscutive, judicial and legislative branches of tne J.5S. 
Government and the municipal government of the District of 
Columbia. In 1946 congressmen were allowed to participate in 
the plan. By 19609 almost 2.8 miliion and more than 9 out of 
Mmeetecderal civilian employees were covered by the civil service 
retirement system (Mackin, 1971). 

The principle features of today's public employee retire- 
Memersystems include: disability, death, and survivor benefits; 
Meemeservice, and early retirement provisions; vesting provisions, 
Memertt Schedules, and financing arrangements. As in tne 
Miscussion On private pension plans, disability, death, and 


Mey yor benefits will not be discussed. 


Meee AR TITCITPATION e#LIGIBILI?yY 

mmgesy 21. State and iocal employee pension plans vrovide 
fOr immediate participation by ail full-time employees. 
Peeb-time and temporary employees are not usualiy eligible to 
Seeprecipate. for those plans that do impose service requirements, 
eee |2 months is usually the waiting period that is set. 


F 


Participation in the Federal Civil Service Retirement System is 
automatic except for members of Congress and certain employees 
mee Legislative branch who have the option of participating 


(Greenough and King, 1976). 


D. RETIREMENT AGES 
m@esnormal retirement age for public employees is not as 
meectsely set as is the case for private plan employees. 


Public employee pension plans have retirement ages ranging 
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from no minimum age to age 65, with 70 percent having a normal 
retirement age under 65. Most plans have a single combination 
@eeee and service requirements to be met prior to retiring 
with full benefits (Tilove, 1976). Tilove (1976) states that 
the most common combinations used in order of frequency are: 

1. Age 60, generally with a minimum of ten years of 
mpervice. 

eee Ace 65, with no minimum service required. 

mee Age 55, with in most cases a minimum of twenty-Trive 
Memes or service but more commonly thirty or more. 

mee Any age, with a@ minimum of thirty or thirty-five years 
Mee service. 

Under the Federal Civil Service Retirement System a number 
Mummeemeinatzions of age and service are provided for normal 
meoarement without reduction of benefits. Full retirement 
Memetios are payable, at the option of the employee, at age 
Sear cer 30 years of service or at age 60 with 20 years of 
service or at age 62 with 5 years of service. Congressmen may 
retire at age 60 with 10 years of service or at age 62 after 
5 years of service (Greenough and King, 1976). 

Most state and local pension plans allow employees to 
Mmeomre With reduced benefits at a younger age or with less 
feeeree than is required for normal retirement. The benefits 
Or employees retiring early are typically actuarially reduced 
to provide for the expected longer period of payment (Tilove, 


1976). 
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Da temeorovms lL ONs are incorpora 
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Compulsory retviremen 
Boout Poe perceny Of vhs state and local pension plans with the 
Meeyoritvy setting age 70 as the age for compulsory retirement. 
Some states and localities have age 65 set as the age for 
Bemoulsory retirement unless the employer specifically ailows 
Meecodbinuation of service. For Civil Service employees retire- 
ment is compulsory at age 70 after 15 years of service (Greenough 


mma King, 1976). 


BR. VESTING 
meieorne DrOvisions under state and local employee pension 


Linn 
J Vw 


Mees are ccomparactle te shes 
Begerally full rather than partial, and it most commonly 
G@epends on some specified period of service. Immediate vesting 
is rare (Tilove, 1976). The most common length of service 
memuarements for full vesting and their percentages are: 
Memeyy-One percent after 5 years, 13 percent after 10 years, 
Peepercent after 15 years, and 19 percent at 20 years. 


Pederal Civili Service employees are vested after 5 years of 


eee participation (Greenough and King, 1976}. 


Public employee retirement plans overwhelmingly use final- 
pay plans to determine pension benefits. Final pay plans use 
the same three-element formula that is most commonly employed 
by private pension plans to compute benefit payments. The 
elements of the formula are: a stated percentage times years 


of service times final average salary (Tilove, 1976). 
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The benefit formulas of most state and local plans use 
either the highest three years of average salary (30 vercent) 
or the highest five years (54 percent). The number of plans 
using a career average is negligible (Tilove, 1976). As with 
Mmemyace plans, the trend is towards using final average salaries 
Mmemay related pension benefits are provided some degree of 
MeeeectioOn against inflation for those employees nearing 
Meeperement. the percentage factor used varies from 1 percent 
Meme percent of final average salary for each year of service 
Mepending upon the system, with the most frequently found 


meeror LO be approximately 1.5 percent of final average salary 


ss 


DeoCeeowmem mie aTeragcs Calan, 
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Memecach vear of service, cr 4 
for 30 years of service (Greenough and King, 1976). 

Meme ooeral Civil Service Retirement System uses a three- 
@eement formula for computing retired benefits, however, the 
Meeeentace factor is applied in three successive steps according 
Memyears Of service. Final average salary is determined by the 
mmerare Salary during the highest three consecutive years. 

Mee oenefit formula is applied as follows: 1.5 percent per 
Meer icr the first 5 years, 1.75 percent for the next five 
Mears, and 2 percent per year for each year thereafter up to 
Seetaximum pension of 80 percent. The reason for the step 


Meemotla 1S to provide a benefit in favor of long-service 


employees (Munnell, 1979). 
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G. ACCOUNTING BASIS 

As in the case of private pension plans, the method of 
financing retirement benefits for public employee pension 
plans ranges from pay-as-you-go (cash basis) to advanced funding 
(accrual basis). Since public pension plans do not come under 
Smee jurisdiction of BRISA, they are not required by law to 
Mma their pension plans. As a result, public pension plans 
mast deal with the issue of whether to fund or not fund their 

& 


Memstcns and, if funding is elected, to what extent (Munnell, 


Bor paying pension benefits are not needed since public authori- 
mmeronare bound to fulfill benefit commitments and federal, 
State and local governments have the power to tax and therefore 


a] " 


Oe adie to raise the needea money. nan Secon 


oy, 
joy) 
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Presented is that reserves would merely serve as an invitation 
TO enact benefit increases without an increase in contributions, 
fees, in the future it might be argued that reserves are not 
meeded or at least they are too large, and authorities may be 
meeouaded tO give higher benefits without higher contributions. 
A final argument for pay-as-you-go financing is that the 
Beeaurvyely “soft dollars" of the future will make it easier 
Memeenturibute. A "soft dcllar" is the depreciated value of 
mm@eedollar over time (Tilove, 1976). 

Mmesecaces Of funding feel that the single most important 


consideration in favor of funding is that it helps enforce 
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Mesconsibility. Funding prevents those in authority from 
Meeouing layish benefit provisions for today's workers, while 
M@esane the cost on to future generations. Another argument 
Mmeravyor Or tunding is that investment earnings on pension 
Mends will reduce future contribution requirements. On the 
average, earnings from investments make-up 26 percent of the 
total receipts of state and local retirement systems. Asa 
Mesult, funding can mean a smalier total outlay of public 


funds for pension benefits (Tilove, 1976). Munnell (1979) 


a) 


Mees the following points for the desirability of funding 


at tne state and local level: 

Mer meneorceti socal resuonsibility through explicit 
Memeeeniivion or the long-term costs of proposed benefit changes. 

a. To ensure that adecuate revenues are available to 
Meeeeeet future pension obligations. 

3. To allocate pension costs as benefits accrue so that 
Mieveare financed by the generation that enjoys the services 
Sepublic employees. 

fee lO «Strengthen the position of state-local governments 
Meer inancial markets to avoid excessive interest costs or low 
Meee, ratings due to large unfunded liabilities. 

Biee present trend in financing of public pension plans is 
Meeeros some level of funding. A 1978 pension task force 
Mmeery On public employee retirement systems indicated that 
mmeye i; percent of state and local pension plans and 35 percent 


of federal pension plans use pay-as-you-go as a basis for 


financing benefits. The remaining plans use some method of 
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Mere FO accumulate reserves to pay for benefits in the 
Puture (Munnell, 1979). The level of funding can be either 
partial or full. Munneli (1979) maintains that public pension 
Memmomnave jess of a need for full funding of benefits than 
Magevace plans due to the fact that public plans are supported 
by governments which have perpetual life and the pcewer to 
meee today's funding of public pension funds bear out Munnell's 
Meee with the typical federal, state, or local pension plan 
Pemoying partial funding vice full funding. 

Meiarst glance public pensions appear to be considerably 


5 


Meme FeNeCTOUS than private pension plans considering the 


-_ 
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Mumeeences 11 ODenerit formulas, salary averaging periods, an: 
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retirement ages. However, when employee contributions are 

Meee into consideration, this difference narrows suostantially. 
As an example, a 1971 New York State Department of Labor survey 
revealed that a New York state or local government employee with 
PUsyears of service and final salary of $10,000 received 49 
Mepeecty Of the final salary under New York's public pension 
Meeeas compared to 24 percent for a worker under a private 
Memiston plan. However, once the public employee's contribution 
Memecotsicered, the net rate for the public employee drops to 
Meeepercent. Additionally, for workers with shorter periods of 
service the difference is even smaller. For a worker with 20 
years of service and a final salary of $10,000, the net rate 

ror the public employee is 23 percent of final salary as opposed 


to 17 percent for tne employee under a private pension plan 


(Munnell, 1979). 
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feemebyepercen: Of the State and locai plans are contrioutory 
Memeo oosed tC Oniy 35 percent of the private plans. Virtually 
Memetederal civilian employee pension plans have an employee 
SemortOUsion provision. State and local plans normally require 
Beeeoyec COnNtributicns of 5 to 7 percent of waces while the 
Mme Se€rvice system receives employee contributions of 7 percent 
Sewoees. In 1975, approximately 35 percent of contributions 
to state and local plans were financed by the employee and 16 
meemect> Of the federal contributions were made by the employee. 
Memcontrast, less than 8 percent of the contributions to private 


_ 
' 
q 


plans were made by employees (Munnell, 1979). 
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iether or ror OAT TON 


mem ociuccea in Unapucr 1, tne objective of this thesis 
Mmemcoo determine an appropriate method for accounting for the 
cost of retired benefits so that the full cost of a manpower 
m@eeescion can be identified in the period in which decisions 
are made regarding the utilization of that manpower. As seen 
in Chapter II, the current generally accepted procedures for 
Mumovaine for retirement costs is through the use of accrual 
Meee accounting aiong with actuarial cost methods. Actuariai 
cost methods are used to determine the normal cost and pas 
Meevree COSY needed to fund pension plans. The funding of the 
eevee y retirement sysvem is now wi 
miesis, therefore the mechanics or funding a retirement plan 
fee not be discussed. Appendix 1 contains a summary of the 
work done by the Defense Manpower Data Center showing a method 
Meeeiuiiy funding the military retirement systen. 

Actuarial cost methods were designed primarily as funding 
vechniques, however, the methods may also be used for determining 
Memcion costs for accrual basis accounting (Hicks, 1965). It 
Memeenis second use, the determination of pension costs under 
eccrual basis acccunting, that will be considered in this 
Meaeocr. A decision on funding the military retirement system 


Meno bearing on the importance of using accrual basis accounting 
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fOr uhe military retirement system. Accrual basis accounting is 
B@eerecognized method for matching expenses with the veriod in 
which they are incurred (Welsch and Anthony, 1981). Accrual 
Meeeseaccounting allocates costs to the period of employment, 
Mou the period or retirement. Therefore, accrual basis 
accounting is the approach that will be used along with actuarial 
COst methods to assign the cost of future retirement benefits 
to the period in which they are earned (Tilove, 1976). 

in discussing actuarial cost methods to be used in determining 
Wearly retirement costs, vast Service costs wili not be considered. 
SemmereViOUS.y defined, past service cost is the pension cost 


te : ees = 2 , oa a qe 
Poe Tecegghon Of aA“ pension“ cean, 


ca 


° ‘ 
oe Remar. 


aS 


CH 


ignead to year 
meee service cosy plays an important role in the overall 
memes Scheme of a pension plan but it has no effect on the 
Sumeren, year's accrued cost for benefits earned. On the other 
Meo, normal cost is the annual cost assigned under actuarial 
Beem methods to years subsequent to the incepticn of a vyension 
ee lo is this cost that is recognized as the yearly cost 
Seeruture pension benefits (Hicks, 1965). 

meone with the normal cost, actuarial gains and losses must 
also be considered in determining the correct portion of the 
Mpeemor tucure benefits to be assigned to the current year. 
Actuarial gains and losses are the variances between the 
eeuvdrial assumptions used in calculating retirement costs and 


moe actual results of experience. The gains and losses can 


be applied on the immediate basis (assigned entirely to the 
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current year) or the spread basis (ammortized over a number of 
future years) (Phoenix and Bosse, October 1967). 

f/moemceciding which actuarial method should be employed, 
generally accepted accounting principles provide that any of 
@m@emaevulariai cost methods discussed in Chapter II are appro- 
Mematbe as long as costs are allocated in a rational and system- 
atic manner (Hicks, 1965). In determining which actuarial 
Meeeoemethod is most appropriate for use in allocating the cost 
Meeone Military retirement system the following points are 
applicable: 

T. The individual level premium method and the aggregate 
method are not considered to be appropriate alterna 


determining accrued milita retirement costs. Both of these 


KS 
at 


Meeegods COmbine the past service cost witn the normal cost in 
Perey ene at the cost to be applied to a given year. As discussed 
Meee s, Only the normai cost and actuarial gains and losses 
are to be recognized in determining the current year's portion 
Of the cost of future retirement venefits. 

Pee ihe Unit credit cost method is not commonly used by 
Meeeitc employee retirement systems. One reason is that the 
method is not readily applicable to plans which base benefits 
@emeonal salary. The unit credit cost method calculates the 
amount needed to purchase a unit of retirement benefit based 
On a percentage of the current year's salary. Since the 
military's retirement benefit is based on the final month's 
basic pay (average of the highest 36 months of basic pay for 


Members entering the service after September 8, 1980), the 
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Meetoo is not suived for determining the accrued cost of milivary 
Petirement benefits. A second reason is that the present values 
Seeeach year's unit of cost is used as the normal cost cnarged 
Mme year. Under this method, the normal cost becomes larger 
mmemeyear because the closer an employee gets to retirement the 
M@erver the period becomes for providing for the present value 
Sone iUtcure retirement benefits. As a result cost increases 
Mmeieage and does not necessarily reflect the period's true 
accrued protion of the benefit cost (Smith, 17 \e 

3. The entry age normal method is the most widely used 


memuarial method by both public and private pension pians. 


‘Gita 
|: 
Cite 


M@enwavtracviveness of the entry age normal method is tha 
develops a level annual amount or percentage of pay to be 
mmeeaa Over the employee's total years of active service. 
Bach year of service shares equally in accounting for the 
Mememal cost of an individuai's future re 
Additionally, a level percentage of payroli is preferable 
because it provides a fair spread of cost between generations 
and between present and future price and income levels. (Tilove, 
1976; Wyatt Company, 1983) Frankel and Butler (1982) have 
gnecorporated this method in the calculation of retirement costs 
for the enlisted billet cost model. Finally, Smith (1977) 
feemoains that selection of the appropriate actuarial cost 
method and the implementation of that method is the proper 


function of the actuary because only the actuary has the 


expertise and professional judgement necessary to make the 
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@eécision. If one agrees with Smith's position then the entry 
mee normal method, which is utilized by the Defense Manpower 
Data Center (DMDC) actuary in the valuation of the military 
meeerement system, should be considered as an appropriate 


Mempeod tOr allocating military retired costs. 


ieesentry age normal method can be applied on the individual 


Meets Or the aggregate basis. Both of these methods will be 
meepmored to see how each is applied in aliocating the yearly 


Meeor :Uture retirement benefits. In applying the entry 


Mee normal method actuarl 
mea part of each year's 
Occur due tc difrerences 
had been assumed to take 


Meeumpoions. Actuarial 


S 


M@emeca rion of the short term accuracy of 


al gains and losses must be 


Yeu cement cost. Ga2nowanc 


7. 
2 


Py Wnet acvually transpired 


considered 
losses 


« bn a | torn 
3 i GaGN Wilich u 


place en OletecremSe Cleacuuarial 


mvains and losses are, at best, an 


the actuarial assumptions 


Meee ince retirement costs are viewed as long-range costs, 


ry 


fmeks (1965) in APB No. 8 maintains that actuarial gains ana 
Hosses should be spread over a reasonable period of years, 
meee r through the normal application of the actuarial method 
Cr by separate adjustments (Phoenix and Bosse, October 1967). 
The most common method used in spreading is to spread all 


Memeo Zeca pains and losses over the future service lives 


meepayroll!) of the active plan participants. In application, 


Meenadjustments are usually included in the calculation of the 


Current year's normal cost. This method has the advantage of 


Spreacing the gains and losses over an annually revised period 






approximately equal to the future service-life of the active 
members instead of amortizing the gains and losses over some 
fixed period. (Dreher, 1967; Tilove, 1976). 

Of the two techniques used for employing the entry ag 


menial method, the individual basis and aggregate basis, the 


mormer Will be discussed first. 


See ENDIVIDUAL BASIS 
The individual basis, as the word implies, is used for 
Bapculating the retirement cost for an individual participant 


> 


meea plan. in calculating the current year's cost of an 
Meena: 'S retirement penefit, ootn normal cost and actuarial 
Memo and losses are recognized. Under the entry age normal 
metnod, the normal cost is the level annual amount for each 
employee which, if accumulated over each member's entire service- 
mere, would provide for the employee's full pension at retirement. 
Actuarial gains and losses on the other nand, are the difference 
Detween the normai cost under actual conditions and normal cost 
Mader assumed conditions. The gains and losses are spread over 
@eemeeMaining service-life of the individual resulting in only 
a portion of the gains/losses being charged to the current 
Bees the sum of the normal cost and the current year's 
portion of the gains/losses equals the current year's accrued 
retirement cost for an individual service member. 

Im applying the individual basis to the active force as a 
whole, known historical averages combined with projections 


for the future can be used to determine the current year's 


69 





meerued retirement cost for each entrant group. This technique 


Meme wustrated in Section D of this chapter. 


Mee INDIVIDUAL BASIS METHOD 

An entry age normal metnod, individual basis, can be used 
Memeet ther an individual, or an entrant group as a whole, in 
Mmmeulating the current year's accrued retirement cost for a 
retiree(s) expected to retire in a given pay grade. The accrued 
mecirement cost for an individual is determined first, steps 


Mo below, and then the cost for tne entrant group is derived 


[Moestep 4. The methodology used for the individual basis is 


a) 


Perot i ows: 


— 
e 


imacawidual normal cost computation. 

a. Calculate the annual retired annuity, A(G,LOS), 
Mom einai vedual revirine in pay srade, G, and length 
of service, LOS. The current military retired pay 


formula 1s used. 


mateo c a — tan (2,50 x LOS, 75%) x BP x 12 


wnere: LOS rowel sem rco ab reblrenment 

G = pay grade of retiree 

BP = final monthly basic pay (ave. of the 
highest 36 months of basic pay if entered 
after September 8, 1980) 


b. Calculate the present value of the future retirement 


Dp-weoults wer. aoe Or the date of retirement. 
1 a 
P= aco os) | |e cme rE 


JL 
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nice ermnos) = annual retired “annuity 
ij ssanuaie di ScOunt rate 
ee eer ex DeecCtaicy Cf aidividual a 
date of retirement 
Commmee  culace tie = ncermal “eost, NCPPwaich is the ievel 
annual cost associated with providing for the 


future retirement benefits. 


meee en soleil 
: a 
Le Gi: 29 a 
= 
where: P = present value of future retirement 


eens. Ceol, trae 
ener On cers Lodo NOrmeal Cosy 


contri buvions are made 
Pidivecuel actuarial gains and losses computation. 
a. Calculate the actuarial gains/losses, F, by takin 
the difference between the normal cost under current 
Sonecmerone., VG. and the normal cost under actuarial 
assumptions, AC. The normal cost under actuarial 
assumptions, AC, is determined in the same manner as 
the normal cost under current conditions, NC, except 
Diab ule previous year’s actuarial assumed conditions 
are used instead of the current actual conditions in 


calculating the present value of future retirement 


benmetats, fF, and the normal cost under actuarial 


assumptions, AC. (This presumes that the plan has been 
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Pemtee Tor morc than one year. Acuuarial gains and 


losses are not a factor in the initial year of 


Co NG eee 
miewe NC = "Weemet cost Under current conditions. 
MGe=wtOrmal "cess Under actuarial assumptions 


Bee Current year's total individual retirement cost computation. 
Pecalculave tmemcurrent, year's portion of the gains/ 
losses applied, Fa. Under the individual basis gains 
and losses are spread over the remaining exvcectea 


work=elite of the individual: 





| : | 
Fa = (F + Fd) a aa 
1 - 4 ——RWL 
ere) 
where: F = current year's zains/losses 
Pd = prior year's deferred gains/losses 
RWL = remaining work-life of an individual 

i = annual discount rate 


6 


Db. Calculate the current year's total retirement cost, 
PO; s0r an individual expected to retire in grade, G, 


AUG benotm Of service, LOS. 


Oop + -ha 
moere. NC = normal cost Under current conditions 
Hie vodmtes/ losses anolied to current year 


meee .Oval GUurrent year's retirement cost computation for all 
individuals in an entrant group who are expected to retire in 


Mmeesrade, G, and length of service, LOS. 






wae oecumare tne number of people, N, from a given 


Uepeai Ge rOlp who dre sexpeceucd tO retire in pay grade,G. 


Mere R) <br Gg) 
ioc Of Thunatwos Tor a given year 
= DroObawrlity Of Sntrant reaching retirement, 


R 


ll 


Probability Of entrant retiring in given 


pay grade, G 


b. Calculate the current year's total retirement cost, 


io tor 2 


expected t 

service, @0 
eo) = 

where: RC 


TNDIVIDUAL BAS 


mire following 


il individuals in an entrant group who are 
Movi Tepayecsaae, GC, and tengeth of 
OS. 

RC x 


iver Tomileonemneeosct LOr an anda yi dual 


iI 


number of people expected to retire in 


ea Stacie. |G 


IS EXAMPLS 


gr 


example demonstrates the use of the methodology 


discussed in Section C. Hypothetical data (an approximation 


@e1902 actual data) is used to compute the 1982 retirement cost 


for members who entered the military in 1964 and are expected 


to retire in pay grade E-7, after 22.2 years of service (DOD, 


Woril 1982). 


ieee farcicipans data and actuarial assumptions. 


Year of service entry Sieve 


Poae atv retirement na 
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bes at retirement pene aye. LOS 


for H-7's receiving retired pay) 


Bntrant age Is, 
Retirement Age 41 

fife expectancy assumption ae, 
Bescount rate 10.0% 
Annual salary scale increase 7.5% 

1982 5-7 basic pay @ 22 YOS Slee re Pa 
Projected 1986 E-7 basic pay $20 32..65 
Deferred gains and losses Ces 75) 
Mermal cost under assumed conditions ilereos tba’ 0 


+7 f oda J 7 "s ry ~ Pry - ¢ * r, : 5 Sy ok o 
(calculated using previous year's assumed conditions 


UW 


mao sabi tby Of new entrant retiring coal 
Peooot tion of snurants retiring as E-7's aie 
Number of new entrants in 1964 22 Ore C106 


meee «6S ydual normal cost computation. 
eye Calculate the annual retired annuity, A(G,LOS), 
Meena 7sexpected tO retire in 1986 with 22.2 years 
iy SMemenigih eles 


Ges {p22 2 ) Pees 2 oe Oe Xx 12 


eae 


ib. Calculate the 1986 present value of the future 


Peormereomemt Denerits, P, for an B-/ with 22.2 years of 


service. 
fe ene coe 
Ieee O19. x eae am 


Oileme ee 79 x 925674 


Se come 0. 6 7 
TA 






on SpecWeraueo eme 19G2e1naividual normal cecst, NC. 


51 


2 - | 
Mer] $129,530.67 x ne : 
eo oom or =. 04 37 


iT 


fee l7oe actuarial gains and losses computation. 
a. Calculate the 1982 individual actuarial gains/ 


losses, F. 


tj 
| 


ie, O31. Te 


= $144.04 


t~ 


oom every tv 4.75)! 


= a ra 
ee eee | 


3 
Soo. fe 
b. Calculate tne 1982 total individual retirement 
cost, RC, for a 1964 entrant expected to retire as an 
E-7 in 1986. 


RC 


Mos ie 36.7 ek 
ce ees 


il 


ceivo2 votal retirement cost computation, TRC, for all 
1964 entrants expected to retire as E-7's in 1986. 
a. Calculate the number of 1964 entrants expected 
Wemcetire as H-/'s, N. 


N 


Ze OO xm. I Xo 43 
Ol vise 
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iON Case h le venue 1952, 4OLral retirement cost, TRC, for 


all 1964 entrants expected to retire as E-7's in 1986. 


TRC On 755 x peed laos 


I 


SiS easyer 0 


B®. CHANGES IN INDIVIDUAL ACTUARTAL ASSUMPTIONS 

Mars Section contains a discussion on how changes in the 
MmerOus actuarial assumptions results in the individual's 
mer retirement cost being higher or lower than normal cost. 
Meet) itiustrates the effect that actuarial gains and losses 
een une tCoal cost for an individual 5-7 retiree described 


= 


Memececoion b for y+: 


A ; 
| 


a 
(IN 
OO 


D 


A | Sas es ean 2 i: 
ars =| one ihe 245s and 


4 


as a result of variances between the assumed annual pay scale 
increase (7.5 percent) and the actual annual increase experienced. 
Additional gains/losses would nornaliy be expected to occur as 
meresult of variances in the other actuarial assumptions not 
mm@euced in this example. Relatively taree pains were recosenized 
in years 1966, 1970, 1973, 1981, and 1982. As can be seen from 
the table, each of these years' percentage of basic pay increase 
feeewell above the assumed 7.5 percent increase. In the majority 
Memecic remaining years, losses ceccurred due to basic pay 
Mrercasing at a slower pace than the assumed rate. 

Pole mocularial Sssumpulons used ars reasonably close 
approximations of what actually takes place in the long run, 
then the short term gains/losses tend to cancel each other out 


Memes fone run. in this illustration, the gains tend to 


balance the losses in long run. The overall difference between 
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Gains/Losses Amortization 


Year's 


Deferred Coc. 


Ape Led 


hosses 


Pay i 


Year 
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the gains and losses for the period 1964-1984 was a net loss 
fomio53). This loss is the amount by which the overall retire- 
Memos 1S reduced due to the long run effect of annual 
Meetey increasing at a slower rate than had been planned for 
Under the actuarial assumptions. The actual average annual 
Salary scaie increase for this same period was approximately 7 
mercent. 

Table III shows what the approximate effect one or another 
change in actuarial assumptions will have on individual and 
Peeeent sroup normal cost. Computations are based on 301,000 
Smeested entrants with 1981 service entry dates. Tne remainder 
Seethe participant data and actuarial assumvtions are as stated 
Mmemmoection ) of this chapter. The effect that each actuarial 
Seem eion has cn normal cost is discussed: 


2 eee coos rate Leite 26 Int be) Synnwial 


a, = 2 - ~ 


ie Cnan 
interest rate from 9s vercent to 10 percent would reduce the 
entrant group annual normal cost by Soe wt ons, or. 10g 
percent. Overall, for each + percent increase in the interest 
mace, normal cost is reduced by approximately 5.2 percent. 

e. Onange in salary scale. A change in the rate at which 
Meewecalary scale increases or decreases also effects normal 
cost. A change in the annual salary scale from 74 percent 
Memo percent results in the annual entrant group normal cost 
Mmiereasing by $8.8 million, or 11 percent. ‘Hach ¢ vercent 


increase in the rate that the annual salary changes results 


Mime increase in normal cost by about 5.3 percent. 
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Changes in Actuarial Assumptions 
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Pe cheamees in the percent retiring from an entrant group 
Mea the percent retiring as E-7's from an entrant group. The 
pmeect Of changes in these two percentages are not as signi- 
[meant as the previcus two discussed. An increase from 11 
percent to 114 percent for the percent retiring from an entrant 
group and from 434 percent to 44 percent for the percent of those 
Mmeemeinc as &h-7's, results in an increase in normal cost by 
$3.7 million, or 4.6 percent, and $.9 million, or 1.1 percent 
respectively. For eacn ¢ percent increase in the vercent 
Mmeerrons from an entrant group normal cost increases by appzroxi- 


mately 2.3 percent. For a + percent increase in the percent 


-~ 


me Ohanges in retired life expectations. The effect of 
Beeneange in retired life expectations doesnot have the same 
meeeee cf impact on normal cost as interest rate and salary 
Secale changes. A one year (3 percent) increase from 33 to 34 
Mears in the length of time that a retiree is expected to 
[Meeerwaiter retirement results in an increase in normal cost 
mement, $.4 million, or 0.5 percent. 

mee onanges in the number of entrants. A change in the 
memoer Of entrants has the effect of changing the normal cost 
mmemrect proportion with the change in the number of people 
Sameer ans the service. As can be seen from Table III, an increase 
mieone number of entrants from 300,000 to 310,000 (3 1/3 vercent) 


mm@ercases the normal cost by $2.7 million, or 3 1/3 percent. 
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6. Change in length of service at retirement. The effect 


meatp a change in the length of service has on the annual normal 


be 


Meeteis dependent upon whether or not the change includes an 
increase in final monthly vasic pay due to a longevity step 
Mmemease in salary, i.e., at LOS 20, 22, and 26. As an example, 
mmome year increase in LOS from 21 to <2 years, which includes 
Pmeeoteevity step increase in basic pay, result in normal ccst 
mmoreasing oy $5.8 million, or 7.7 percent. In contrast, a one 
meereincrease from 22 to 23 years of service without a iongevity 
step increase results in a normal cost increase of only $.7 
Memes on, or 0.9 percent. 

Meee mone Giseussc.0% 2004S, 1t iS Apparent that the actuarial 


COs be can 
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jA 
i> 
te 
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ri | 
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a 
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= 
O 
r 
3 
fp 
‘a 


jm oumpvions used for detsr 
Meee creat impact on the retirement cost charged to the 

Seren, year. For this reason it 18 important that actuarial 
assumptions be evaluated on a continuing basis to ensure 

Meeeoney accurately reflect the real situation. A survey by 
Ganner and Kingbery (1966) revealed that 89 percent of 163 

Memes Scudied recomputed actuarial assumptions every year. 

Meemecic actlaria! assumptions previously discussed, only 
Meemeencerest rate and life expectancy assumptions are completely 
independent and uncontrollable oy the decision maker. The 
Reameeiine Assumptions, salary scale changes, percent retiring, 
Meieeots retiring in a given grade, length of service at retirement, 
emaumber OL entrants are factors that can be effected by changes 


marae by the decision maker. 
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iment evirowo alscussi0On On changes in @ctuarial assumotio 


- 


Various factors were changed and the resultant impact discussed. 


However, in each case it was assumed that only one cf the 


4 


meeoors was effected by the change and therefore the results 


cD 


Could be easily predicted. In reality, a change in one factor 
Mermatiy will effect the other factors in a manner which may 
either counteract the intended results of the change or compound 
them. As an example, an increase in the salary scale may also 
result in more veople staying until retirement age and retiring 
memes tOnser length of service. dowever as tne average length 
Mmmetee yi ce increases retirement age also increases and given the 
Same life expectancy, tne number of vears of retirement is 
Shortened. The shortened number of retirement years would help 


memmoalun.eract the effect of the other increases. 


Combined Changes in Actuarial Assumptions 


Wolters sine mill Toms) 


pntrant 

LOS group Combined 

Che. palary is at Life moamad: percent 

DO . Beale Stay retire expect Cost increase 
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Table IV illustrates a hypothetical case in which an 
increase in salary scale (change no. 1) is accompanied by a 


change in the percent staying until retirement (change no. 2), 


eZ 


1g 


S 
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the length of service at retirement (change no. 3) and the life 
expectations after retirement (change no. 4). An initial 4 
Mmeeeent change in salary scale results in normal cost increasing 
meeeboutb 11 percent however, the cumulative effect of changes 
Mmmpcalary scale, percent staying until retirement, length of 
Memeece ay retirement and life expectancy after retirement 
Pecults in an overall increase in normal cost of about 18 percent. 
Mmmecan be seen from this example, to be a useful tool, the 
Me-Gaicl0n maker in predicting the change in the retirement cost 
Meteor consider the total effect a change has on all of the 
Meguearial assumptions. Without this consideration, the results 
Mme omolioniticanviy different than initiaitly expected. 

As discussed in Section © and illustrated in the example 
Meee on ), the retirement cost for an individual entrant can 
be calculated through the use of an entry age normal method. 
Moporactice, however, the user must be cautious when considerin 
fimemet+ects that an individual entrant's retirement cost has 
Siecne entrant group as a whole. For instance, to assume that 
a decrease in the active force by 1000 peovle would result in a 
decrease in the retirement cost by the cost of 1000 retirees 
15 erroneous since a portion of the 1000 people would not 
Memmatliy be expected to stay until reaching retirement age 
even if the force was not reduced. As an example, if the assumed 
percentage of entrants staying until retirement is 11%, then 
the retirement cost is only reduced by the cost of 110 (11% x 


1000) entrants who are expected to stay until retirement. 
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Mie Ocvher 690 entrants are exvected to leave the service before 
meaching retirement and therefore can not be considered as 


Bee Of 2 cost reduction. 


F. AGGREGATE BASIS 

mie normal cost under the individual basis entry age normal 
fewee 1S computed as a level amount for each participant of 
Meemplan. However, when the entry age normal method is applied 
mame arorecate basis, separate amounts are not computed for 


meery,adual members. Instead, computation of the costs are 


5 
fe 


based on the total pian with evel voercéentage of voayroll 
Berns used 
Peeeks, 1965). 

The level percentage factor to be used in computing the 
menial cost is derived oy dividing the present value of the 
expected future retirement cenefits for the new entrant group 
Meeeede present value of future salaries of a new entrant group 
Starting their career on the valuation date. The level 
percentage factor determined from the entrant group data is 


+ 


then applied to the current year's tectal basic pay of the 
Memev> £Orce in calculating the year's total normal cost. 

The present value of future retirement benefits and the present 
value of future salaries have been computed by The Cffice of 
meewectuary, Defense Manpower Data Center. The resultant 
mermal cost for officers and enlisted as a percentage of 


Payroll was 46.2 percent in 1980, 47 percent in 1981 and 50.7 


Meeeetmt in 1982. Officers had a normal cost percentage of 
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Pempercent or basic vay in 1980, 40 percent of basic pay in 
Mee, and 42 percent of basic pay in 1982. (DOD, 1980; DOD, 
1981; DOD, September 1982) 

The Defense Manpower Data Center in its valuation of the 
military retirement system uses the entry age normal method on 
M@emercresate basis. in valuating the military retirement 
eyscem, DMDC assumes that a funding scheme would be established 
and therefore vast service cost is recognized along with normal 
COst and actuarial gains and losses with the gains/losses being 
Memeo vO Fie past service cost and amortized over 2 period of 


; a a es 4 An ANVio«w NP * eta : a AY po ab fm Ga) te aoe Swaine) yta tig nna 
i oe 2 ay : (2 il & Bei ae Ns ’ eg ee fie , ae ' pam’ = 
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M@emmecnod employed by DMDC can be adapted for use in determining 


“yy 


the current year's cost of future retirement benefits without 
recognizing the past service cost by implementing the frozen 
Mgeeetal iiability method. Under this methed, the past service 
COst at implementation of the plan remains constant throughout 
the life of the plan and therefore is not considered in calcu- 
Macine the current year's cost of future retirement benefits 
Meeks, 1965). 

imiecaiculating the current year's accrued cost of the 
active force's retirement benefit, as was the case for the 
meemeoual method, both normal cost and actuarial gains and 
Messes are considered. Past service liability is not a factor. 
However, the normal cost is determined by applying the normal 


Seetepercentage factor to the current year's total basic pay 


of the active force. Actuarial gains/losses for the aggregate 
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@eeeoeare Calculated in a4 similar manner as they were for the 


Miearvidual basis except that the computations are in the aggregate, 


3 


mee., tne difference is taken between the aggregate normal cost 


F 


under actual conditions and the aggregate normal cost under 
assumed conditions. Amortization of gains/losses that are 
accumulated under the aggregate basis are handled in basically 
the same manner as under the individual basis and as illustrated 
Memeaole Tf. The dirference between amortization under the 
Merecerave basis and amortization under the individual basis is 


the period over which the gains/losses are spread. For the 


SG time, normally 10 - 20 years, instead of the remaining work- 
life of the active force (Phoenix and Bosse, August 1967). 
M@esrcsason for this difference is that when dealing with the 
active force as a whole the assumption is made that the force 
Meme Perpetual work-life. in contrast, the work-life of an 
Peerait Under the individual basis can be measured. Therefore, 
@upeeatoconlable period of time is arbitrarily selected, 20 years 
in this case, for spreading the gains/losses of the active work 
force. The sum of the normal cost and the gains/losses applied 
Semone Current year is the current year's accrued cost of the 


[meme ,orce's total future retirement benefit. 


G. AGGREGATE BASIS MneTHOD 
M@emmetnod fOr using the entry age normal method on the 


meerefate basis is as follows: 


86 






Normal cost.c 


omputation. 





Mee tlelbave tie Mormal Cost percentage factor, PF. 
PR = PBe 
Eve 
fetere: rhe = presen’ valuc of future benefits of new 
entrant group 
LOce=—elecctoaraile ClMmuLurs coOmmemsation Of 
new entrant group 
be Gellettatre the normal cost for the current year's 
Pete  hORee. 
Ge eae SP 
moeres © f — nermal cost percentage faetor 
HipeereCe wa, Lacie Dayeter current year 
PVlioneieeoaias end Lossss computations. 
a. Calculate the actuarial gains/losses, F, by taking 


eae differenc 
@eonmdiations, N 
assumptions, 

in use for mo 


ioascesc are no 


implementatio 
F = NC - 
where: NC = 


AC 


Current year 
a. Calculate 


So wid east a. 


e between the normal cost under 


Cerone lies normawwecose Unger actuarial 


AC. (This presumes that the plan has been 
Co oenetoos a am era ied a) Cod ns) and 
ici mcewety oleh eed uaa year OF 
ah). 
AC 
MoGialweost URcer “urreny conditions 
normal cost under actuarial assumptions 
total retirement cost computation. 

the current year's portion of gains/losses 


Under the aggregate basis gains and 


87 





losses are spread over 2 reasonable period of time, 


emo. -. years. 


: 
jin = (ee) | - 

to eee) 
Ce. 


axl 


current year's gains/losses 


i 


where: F 


Fd 


prior year's deferred gains/losse 


1 annual discount rate 
b. Calculate the current year's total retirement cost 


for the active force. 


ia Sees 3 P ens 
ioe mee ieee ae 


Hy 


rr 
Ww 
U1 


gains/losses applied to current year 


- AGGREGATE BASIS f£XAMPLE 


r3 


The following example demonstrates the use of the aggregate 
eons methodology discussed in Section G. dypothetical data 
(an approximation of 1982 actual data used by the Defense 
Manpower Data Center) is used to compute the total 1982 accrued 
Pecvirement cost. The normal cost under assumed conditions is 
Meblurarily selected for purposes of demonstration of the 
aggregate method. This cost would normally be determined 
Dy using the actuarial assumptions of the previous year for 
Pempubabion of the cost. 

ieee rarticipant data and actuarial assumptions. 

igistams ai Bilirons 
mear Of cOmputation 1982 
Total 1982 active force basic pay ee ae, 
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salary scale increase fee 


Discount rate per O 4 


eeceit value of future benefits of new 


entrant group Sfe2 


Peesent value or future compensation of 


new entrant group $8.3 
Normal cost under assumed conditions Sao (0 
Deferred gains and losses $3.2 
eee igo2< normal cost computation. 
mmc ttomere whe normal Cos percentage factor, PF. 
ep = eure 
a =: 2 
= 50.0% 
Dem caeewulace the 1962 normel cost, NC, for the active 
fOr cer 
NG =e .o%. x $27.9 
= $11.1 
Pee 7o2 actuarial gains ana losses 
a. Calculate the 1982 actuarial gains/losses, F. 
Pee | =o SO 
= $1.1 
Maumee COS] retirement cost computation. 


a. Calculate the gains/losses applied, Fa, in 1982. 


ta = (loc eeneae) a —- 
nas (1 + 729 
= ess) oe as 
= 5) 





lon Careumatve the 1962 toval retirement cost, TRC, for 


mew acutvye force. 


TRC $14.1 + .5 


_ lean © 


I. CHANGES IN AGGREGATE ACTUARIAL ASSUMPTIONS 

Pianees in one Or more Of the actuarial assumptions used 
moeecatculating the annual normal cost of the active military 
force on the aggregate basis have tne same effect that the 
Sm@eanecs Nad On normal cost ccmputations under the individual 
Dasis. Under the aggregate basis changes in the actuariai 
Meeumovions are reflec 
Meee NOrmal cost percentage factor. Cnanges in salary scale 
Mummers Of the act+ve force directly effect the total basic 
Meer actOr. Changes in each of the remaining actuarial 
Meee ou.ons -- interest rate, percent staying until retirement, 
Meroent retiring in a given pay grade, retired life expectations, 
Seebeneth of service -- have an effect on the normal cost 
Bemeeenivace factor. 

Table V has been prepared to show what the approximate 
mmmecey Lhat changes in total basic pay or normal cost percentage 
fmrevor have on the current year's accrued retirement cost. As 
Was the case for changes in the number of entrants under the 
individual basis, the normal cost under the aggregate basis 
meeees in direct proportion with the change in total basic 
pay. Fora 1 percent increase in total basic pay from $27.9 


Meeenon to 28.2 billion, normal cost increases by about 1 percent. 
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Basic pay 
change 


$27.9 
Be. 2 
BO. / 


Pneiees in Basic Pay &¢ Percentage Factor 


ae 


(Dollars in billions) 


Percent 
ie Ov One 


pO. ip 
Dene 7 
Diaey 


Percent 


one oe 


Sy ad ET rile 
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Normal 
cost 
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Mianees in tne percentage factor have a greater impact on normal 
Cost than basic pay changes. An increase in the normal cost 
Memeeenvace factor from 51.2 percent to 52.2 percent results in 


percent 


CO)-~ 


M@eenormal cost increasing by 2.0 percent. For each 
mmercase in tne percentage factor normal cost increases by 
meproximately 1.0 percent. 

Along with understanding how changes in total pay and the 
Mmermal cost percentage factor effect the normal cost, it is 


7 


Meoortant for the decision maker to understand how changes in 
bac actuarial assumovions, which the decision maker has some 
Meorol over, effect the total oay factor and the nornal cost 
Mmemeeentacc factor. A brief discussion of each element follows: 

Mm Changes in salary scale. An increase in the rate at 
Sumee@eannual basic pay increases has a direct effect on the 
Meer! Oasic pay factor used in the normal cost caicuiation. 
Meeeeecach percent that the salary scale increases, total basic 
Meeealso increases by that same vercentage. 

Mupelcaitec im Ehe percent retiring. An increase in the 
Memmeaitagse Of people staying until retirement hes the effect 
Memmanereasing the normal cost percentage factor and in turn the 
Meme, accrued cost of the retirement benefits also increases. 
meemerormal cost vercentage factor increases due to the fact that 
the present value of future benerits becomes larger due to 
MeeemocOple receiving retired pay. The present value of future 


meeertes also increases because basic pay is received for a 


fonger period of time but the increase is usually not as great 


ve 





as the benefits increase. Ghanges in the percent of people 
metiring in a given grade are effected in a similar manner. 
feeecnanpes in the number cf entrants. An increase in the 


mmmoer OL entrants has a direct effect on the annual accrued 


o 


4 


_mumeot tNture retirement benefits. Tne total basic vay factor 
increases due to the larger number of recipients and the normal 
meen percentage factor does not change because the present value 
of future benefits and the present value of future salaries 
increase proportionately. As a result, the annual accrued cost 
Seerectirement benefits will increase. 


i Pee weenta eae lenocth of sarvice 4b retiremens. With 


’ St 
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Moerncrease in the length of time that a person serves before 
meeerine, botn total basic pay factor and tne normal cost 
Memecenbarse Tractor will increase. With botn factors increasing 
Meemeeociltant efrecu is that tne accrued retirement cc3st will 
Mmeoomtucrease. The increase in the total basic pay factor is 
memoca by members receiving basic pay for a longer period of 
Smee. ihe increase in the normal percentage factor is caused 
By the present value of future benefits increasing more than 
the present value of future salaries. Increases in both 
Menerits and salaries are a result of the longer length of 
pervice. 

When considering what effect a change in an actuarial 
assumption might have on the annual cost of retirement benefits, 


the decision maker must look at the total impact that the 


Change may have on all of the actuarial assumptions. As discussed 





Mmeer the individual basis, a simple increase in salary scaie 
Mmmeeciance the Other assumptions discussed, 1.¢., percent 
Betiring, number of entrants, length of service at retirement, 
and life expectations at retirement. For this reason it is 
Sexceremely important that actuarial assumptions be continually 
evaluated and adjusted so that accurate cost estimations can 
memo ecvermined for accruing a portion of the cost of future 


Meeerement benefits to the current year. 


J. AGGREGATES BASIS OR INDIVIDUAL BASIS 

The aggregate basis and the individual basis when applied 
Memead elury age normal actuarial nethod are generally the same. 
Both basis are used to determine the normal cost which is the 
devel amount, which if vaid annually over the entire period of 
recognized service, would provide at retirement tne full 


retirement benefits. The basic dirference between the two 


¢ 


methods is that under the individual basis calculations of 
normal cost are made for individuals and under the aggregate 
Masts, Separate calculations of normal cost are not determined 
mereindividuals (Hicks, 1965). 

Pmieaecessing which of the two basis is preferavcle, the 
intended use of the data must be considered. The aggregate 
Beers Lends itself to applications in which total force retire- 
MemucOsts are desired. The reason that this basis is useful 
Merecevermining total force retirement costs is because it 
uses the cumulative data of the whole force instead cof individual 


data in calculating the normal cost. By applying the normal 
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e0st percentage factor to the total annual basic pay of tne 
Meee fTOrce, toval current year retirement costs can be 
Memermined. Areas for which the aggregate basis can be used 
Meemin Oudset forecasting and the actual accounting for the 
Surrent year’s accrued portion of the cost of the future 
Mmeemeremeiy benefits of the active force. wach of these areas 
Meeweecorcermed with tne retirement cost of the total active force 
and therefore cumulative data instead of individual data can 
me used, 

Mieerndividual basis can be used for calculating the accrued 
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, 
Mme 1S more applicable to individual or entrant group 
Calculations. Tnis basis could be used by the decision maker 
femme cONcerned with altering a particular segment of the 

active rorce rather tnan the force as a whole. An example of 
mmmemwould be increasing the number of active members from a 
meemeecular year group who will stay until retirement by providing 
Memeemorye pays and bonuses. The effect of this change on 

meer ecd COSts could be determined by treating the year group as 
ee individual" and applying the changed actuarial assumptions 
tO the year group as a whole in calculating the new normal 

eost and actuarial gains/losses. However, the decision maker 
Meee oe Careful to ensure that any effect that the change might 
Mave On Other members cf the active force are included in the 


Mew revirement cost computations. 





VI. CCNCLUSTONS AND RECOMMENDATIONS 


mee CONCLUSIONS 

Mote Chapver provides a discussion on the conelusions and 
meecommendations of this study. fhe purpose of the study was 
Mempevaluate alternative methods for accounting for the cost 
meme tary retirement benefits. 

Midge, oresent method for accounting for the cost of military 
retirement benefits is the vay-as-you-go basis. The problem 
Mmieaetne pay-as-you-go basis is that it puts off recogniging 
Muemeeos, Of the retirement benerits of the current active force 
Until the time those participants actually retire. In doing 
Mwmmeiae cost ct the current rorce is underestimated. 
memmianpower decisions relating to force structure, an accurate 
meeecoscment of the retirement cost implications of policy 
Mmgernatives must be included. The method for recognizing 
mm@ree COStS 1S through allocation of the cost of future retire- 
Semmes Denefits by accrual basis accounting. Accruai basis 
Pmeommtine 1s presently being used in a portion of the military's 
@ecounting system and the Congressional Budget Office and 
Memeral Accounting Office are advocating a switch to accrual 
Beemeee accounting for the military retirement system. In light 


Seeunts, the emphasis of this study was placed on evaluating 


Meeemeunods for allocating the cost of future retirement payments 


shes 





© 
5 


fmecre period in which the obligations are incurred instead 
mee period in which they may be paid, 

The currently accepted method for allocating retirement 
Mees Under accrual basis accounting is through the use of 
Mmemuarial cost methods. In order to accurately vredict the 
cost of future retirement benefits numerous assumptions about 
the future must be made. The actuarial assumptions used 
Mma@erude: estimated interest rates, expected future compensation 
Meyvels, the expected mortality rate, estimates of the number of 
meople who will stay until reaching retirement age, and length 
Of service at time of retirement. Without accurate and on- 
Bernie actuarial computations, the allocation of retirement 
Beets Under accural basis accounting become imprecise. 

Hicks (1965) in Accounting Research Study No. $8 recognizes 
Mueneoeeowi ns actuarial cost methods for use in accrual acecountin 
Seer ectirement costs; the unit credit cost method, the entry 
ace normal method, the individual level premium method, the 
aegerezsate method and the attained age normal method. The most 
Meeeme used method for accounting for the cost of private pension 
Plans is the entry age normal method. 

Most of the actuarial cost methods have been designed 
primarily as funding techniques but they also may oe used in 
allocating costs for accounting purposes. As demonstrated in 
Chapter V the entry age ncrmal method is the actuarial cost 


memo chat is the most appropriate for accounting for the cost 


of future retirement benefits of the active forces. This method 


vl 





Soreads the cost of retirement benefits over the active worz- 
meeenor Service members in the form of level annual allocations 
Meeetbne cost. This method of allocation facilitates the idenvi- 
MmimeatioOn Of the total current year's cost of military personnel 
mer the decision maker. 

myombases OL apolying the entry age normal method ars 
Mmereoenized, the individual basis and the aggregate basis. 
Mmomer Of whese basis are exceptable methods for calculating 
m@emcOst Of future retirement benefits. In utilizing either 
fm@eeinidividual basis or the aggregate basis, the accuracy 
Mum aclUaria) a2ssumctions used plays an important role in 
Mmeemerecuracy OL retirement cost computations. for this reason 
actuarial assumptions must be up-dated on a continuing basis 
Wemeeoure that accurate information is available for retirement 


Seow COmputations. 


Be. RECOMMENDATIONS 

The following recommendations are made: 

Mecommendation One: Accrual basis accounting should be 
Mereotbed fOr recognizing the cost ort military retirement 
Bem@etits. this accounting basis would better enable the 
decision maker to understand the total current year's cost of 
m@enactive military force. 

Recommendation Two: An actuarial cost method should be 
meeeeved fOr allocating costs under accrual basis accounting. 
femeonod Similar to the entry age normal, individual basis or 


Seeeecave basis, discussed in Chapter V could be used. 
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APPeNDis A 


DMC FY 1981 VALUATION OF THE MILITARY RETIREMENT SYSTEM 


meet x A 1S an excerpu Of pages 1 to 20 of DMDC's FY 
fee Valuation of the Military Retirement System. 


INTRODUCTION 


This documentation summarizes the formal actuarial valuation 
Of the military retirement system as of 30 September 1981. 
Public Law 95-595 required all federal pensicn systems to adhere 
to the reporting requirements of tne smployee Retirement Income 
Security Act (ERISA). All figures included in the fiscal year 
1981 report were taken from this valuation and are based on 
Memea actuarial principles. The military retirement system is 
not an old-age pension system normally found in the private 
meeor and subject to the provisions of BRISA. Rather, it is 
a system specifically designed to co molement the management of 
Dae active force, and is a function of the mMiiitary pay and 


wa 


_—a 


Meeowance cOmpensaticn structure. Notwithstanding these 
differentiations in design and purpose, the Department of 
i ax jel 


Bemee ase adheres tO the reporting requirements of ERISA for 
ie@enpurpose Of this report. 


The military retirement system is ae ae separate 
Meee Gerrelavsd Gerined bensfit systems: a nondisabkilit;; 
Syeovuem fOr retirements from tne active service, a nondisability 
eyeevem LOr retirements from the reserves, and a disability 
retirement system. All three components are unfunded, non- 
Peer ouLtory, and annuaily increased for inflation after 
meoerement. Additionally, provision is made for optional 
survivor coverage. Military members are nowt retired in the 
traditional sense cf the term; they retain military status, 

are subject to the Unifermed Code of Military Justice, and are 
Smeogect tO recall to active duty. 


Currently, the Service Secretaries approve voluntary 
nondisability retirement upon credit of at least 20 years of 
service at any age. The retiree from active service receives 
an immediate annuity calculated as 28% of base pay for each 
year of creditable service, subject to a maximum of 75% of 
Dase pay. Base pay is equal to final basic pay if the retiree 
first became a member of the Armed Services before 8 September 
1980. For those new members after that date, base pay equals 
the average of the highest 36 months of pay. A member has 
Memevesved right in the retirement system. 
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UMMARY 


Om 50 September 1981, there were 2.1 million active duty 
regular and reserve personnel, .9 million selected drili 
reservists, 1.1 miliion retired nondisability annuitants, 

mio million disability AMG Lawns ame. / J enousama Survivor 
benefit families in the military retirement system. Dees 
mere 9s| retired appropriation outlays totaled $13.7 billion. 
The most common age at retirement from active CU Gyaas eee LOT 
Seeeebectrs and 39 for enlistees. i&xcluding reserve retirees 
in September of 1981 the average gross monthly annuity for 
ali nondisabled officers was $1,751 and nondisabled enlistees 
averaged $761 a month. 


Valuation results show an aggregate entry-age normal 
Beet Of 47.0% of basic pay. This means that £0 or an entering 
cohort of servicemen, continuously placing 47% of their basic 
meee a rund would be sufficient to pay for future retirement 
MeemeslUrvyivor oenefits of those who eventually qualify for 
Mm@eoe Denefits. The cost of the present pay-as-you-go method 


Bees stig cin. 28 Se, ES Gee ae Pee 3 FA 1 A ae es ee ee a 
Memeo. .Mmaveiy tevel cut et $60% of casic pav. oe ie Oa eet oS 

= ee Z HL cae. ‘ he man, fe Eiey ee ta = ae a ae 

> « te oT We ce “ys fo a : fy fel rp eee ey a7 < res, wr aio, 

relate to tne Jecoartmens of vefense retired ers) umole cocoa omar hcomne) 


As of September 30, 1981 the entry-age normal cost unfunded 
memoriity is $477 billion. This represents the size of the 
fund needed to pay for all future retired and survivor venefrits 
assuming future continuous payments totaling 47.0% of basic 
Memes a2cded tO the rund. ihe oresent vaiue of accumulated 
mean Denefits for services that have already been rendered is 
$378 billion. 


Basle Pay, Or base pay, is the only elsment of military 
Sempensation upon which military retired pay is computed. 
Mies its the principle element of military compensation which 
all members receive; but it is not representative, for compara- 
MimeenuUrposes, to salary levels in the private or public 
sectors. Reasonable co ae eae can be made, however, to Basic 
Military Compensation (BMC). This is the base level of 
Mempensation received by members and is the sum of basic pay, 
the quarters allowance (either cash or in kind), a subsistence 
Pemeomance (either cash or in kind), and the federal tax 
Memyamtage accruing to allowances since they are not subject 
to federal income tax. Consequently, comparisons of military 
retired pay to other pension systems must recognize the 
memetlonship to BMC rather to basic pay only. 


FUNDING METHOD 


Prior to 1935, the Navy had a pension fund (on a nonac- 
miarial basis) which provided for payments to persons retired 
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for disability whenever there was a sufficient amount in the 
mma. Ouher retired pay was paid directly from appropriations, 
and when the fund was insufficient, the disability retired 

pay was also paid from appropriations. The income to the fund 
consisted of the government's share of the vroceeds from the 
meee, OL Cnemy or pirate ships captured by the Navy, anc from 
Mmaperest receiyed On fund investments. This fund was abolished 
mii? >>, and since that time the military retirement system 

has been entirely on an unfunded or ‘pay-as-you-go! basis. 

This valuation will show the unfunded liability under this 
funding method, which is just the present value of future 
benefits, as well as the unfunded liability under an aggregate 
entry-age normal cost funding method. 


VALUATION DATA AND PROCEDURE 


The valuation input data was abstracted from files main- 
tained at the Defense Manpower Data Center (DMDC). Retiree 
P@emcUrvivyor Cata came from official files submitted by the 
Service Finance Centers (Army, Navy, Marines, and Air Force) 
Meee ver:y, neserve cata was Obtained from the Heserve 
Component Common Personnel Data System (RCOPDS), the official 
source for all Reserve strengths and statistics. Active duty 
Seeeoeecame rom files provided quarterly by the four military 
Bercsonne! centers. 


ijéeés were aggregated and edited, disregarding invalid 
tomismmeomouszOller [Ovals were used on all soecific 
meee Of Cata to bring the numbers and dcllar amounts on the 
edited file up to actual size. fhe olow-up figure was less 
img. >> for retirees and .1% for active duty personnel. The 
Saeyearca that could not be matched to official DOD figures 

is the number of surviving families. This will be resolved 

eam the future. The total of the survivor annuities was matched 
to actual payments. 


Dollar amounts included the 1 October pay raise for active 
Mieey and reserve personnel. These totals are summarized in 
meaole |. 


The seriatim method was used in all phases of the valuation 
mmeruding active, retired, and survivor Secienue.s 2 model 
incorporates all parts of the military retirement system, 
eeenaineg the drill reservists. This captures future liabilities 
for those members who leave active duty and later join the 
reserves to retain past retirement credits. 


An aggregate entry-age normal cost percentage was developed 


by dividing the present value of future benefits by the 
present value of future salaries of a new entrant group 


101 






TABLE T 


Initial Accounting Figures as of 30 September 1981 


[eam oiitlions - basie pay includes October 1st raise) 


Total Active Luty Personnel + Full 
Time Active Duty Reservists 
Total Annualized Basic Pay 


meee oelected Drill Reservists 
Total Annualized Basic Pay 


Totai Number of Nondisability Retirees 
Total Annualized Retired Pay 


Meeet Number of Disability Retirees 
ioe Annualized Retired Pay 


Total Number of Surviving Families 
fecal Annuaiized Survivor Annuities 


(as Percent of Basic Pay) 


Nondisability Benefits 
Disability Benefits 
Survivor Benefits 


Vera Force 


WOR 


CHS asic 
p20 


880,035 
5 20 


1,143,248 
7 


° 


14 
$ 
oe 2 
ay ee 
4 
5 
| 
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Starting their careers on the valuation data. New entrants 
Meacls were created for drill reservists and active duty 
personnel using Po oUnexpCrrciece ms Ihe modelguare essentially 
Merays indicating what percentage of people enter at eacn 
age and category. Since there were two separate models, the 
relative size of the number of new entrants used in each 
Sabegory was carefully set. 


The unfunded liability was defined as the present value 
Seetiuture benefits minus the present value of future normal 
Meaes tOr all those currently in the system. This includes 
present active duty personnel, drill reservists, retirees, 
Mi@amsurvivors, as well as future retirees and future survivors 
resulting from this group. 


BCONOMIG AND OTHER ACTUARIAL ASSUMPTIONS 


The present values shown herein have been determined using 
a 5% rate of inflation assumption set by the Office of 
Management and Budget. The other economic assumptions, 3.5% 
More seneral salary scale increases (net inciuding merit and 
promotion) and 6% for investment return were selected to be 
consistent with the 0.5% and 1.0% differentials used by the 
Board of Actuaries of the Civil Service Retirement System. 
The Board's differentials were based on a study of real 
Saeary growoun for pe cree Sie e Cece a@errea! Car ines Of 
Mem@eral securities. The long term nature of pension liabilities 
Meme ene Foard vo hesitave to ovyerreact so current high 
market yields. The 1950 to 1978 experience was used to 
moderate the effect of typical short-term trends. Future 
Military salary scale increases and the theorectical return 
Smeravestments of a military retirement fund will be similar 
GO the experience of the Civil Service System. Since the 
fiditary retirement system is fully indexed, the liabilities 
meeonly Slightly for sets of economic assumptions with the 
amen oitferentials. 


Military specific deatn and decrement rates were created 
mee oO Using current experience. The rate creation vrocess 
was discussed and the rates were published in the FY80 Valuation 
See Military Retirement System which is available on 
meguest., An actual/expected study will be made annually 
Meaerings with preparation for the FY82 Valuation. 


VALUATION RESULIS 


Table II summarizes the normal cost findings. The normal 
COSst as a percent of basic pay for the system as a whole is 
47%. Separately, officers have a normal cost of 67% and 
enlistees 40% of basic pay. These figures contain active 
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Seyeas well as selected drill reservists in the basic pay 
figures. The retired pay figures include reserve and active 
duty retirees as do the surviving family annuities. The 

Mesa ted projections indicated that for a group of new entrants 
ints the military, 12% become eligible for nondisability 
retirement. 35% of new officers and 11% of new enlisteds 
Mmeain <0 years of service. 


Table III summarizes the total present vaiue of future 
pay and benefits of $590.4 billion as weil as the entry-age 
Memmal cost unfunded liability of i Oe oe bil normale an acericn: 
Pmeountuing System had been instalied as of 30 September 1981, 
Whereby the normal cost would be placed in a fund annually, 
the fund would also need this $476.9 billion lump sum payment 
to pay future benefits. An amortization schedule would be 
set up to make payments on the $476.9 billion over 40 or more 
years. 


One measure of the funding of a retirement system is the 
value of benefits earned to the date of the valuation. As 
shown in Table IV, the present value of accumulated plan 


2 a 8 in on Lg Rn eee Ac ae Se OR Pe fe 
oenerlits as of SeemroSc ODOM Ooer WO nels. te oy oe OLS Cn. 


meeuinutaved plan benerits are those future periodic pay- 
Memos teat are attributable, under the Plan's vrovisions, to 
the service that military personnel have rendered. Accumulated 
plan benefits include benefits expected to be paid to (a) 
meered milivary or their beneficiaries, (b) current benefi- 
ciaries, (c) nresent antive duty versonnel and nonretired 
Mepeedous Of tNeir beneficiaries. Benefits payable under all 
circumstances (retirement, Disability, and survivor) are 
included to the extent they are deemed attributable to service 
rendered prior to the valuation date. No future salary 
m@ereases are used but annuities are increased in iine with 
the post-retirement inflation provision. 


The actuarial oresent value of accumulated plan benefits 
mamonac amount that results from applying actuariai assumptions 
Mmemaoa just the accumulated plan benefits to reflect the time 
value of money (through discounts for interest) and the 
probability of payment (by means of decrements such as for 
death, disability, withdrawal, cr retirement) between the 
valuation date and the expected date of payment. The actuarial 
assumptions are based on the presumption that the Plan will 
continue. Were the Plan to terminate, different actuarial 
Besumotions and other factors might be applicable in determining 
the actuarial present value of accumulated plan benefits. 

Table IV summarizes these benefits. 


104 





Cote wy 


ie ell Webigalec hic. ale osilak 


cr 
oan 


CoS mbt tome ) 


meeoeNt VALUZ OF FUTURE BASE PAY 
Active Duty: 


Meum Oorficers 
Nonregular Officers 
Regular Bnlisteds 
Nonregular snlisteds 
Active Duty Subtotal 


me ecueca ReServists: 


ioeaoieeerocent Value of Future Basic 


Meee N, VALUS OF FUTURE BENEFITS 
Mrrrent and Future Retiress: 


iioimdasse ol ed Cirficers 
Nondisabled Enlisteds 
Disabled Officers 
Disabled tnlisteds 
Retiree Suptotal 


Srereny and Puture Surviving Families: 


surviving Families 


Miro Present Value of Future Benefits 


Miomemal Cost % 


Pay-As-You-Go Liability 


Present Value of Future Normal Costs 


Entry-Age-Normal Cost Liability 


Fund Balance 
Pay-As-You-Go Unfunded Liability 


Entry-Age-Normal Cost Unfunded Liability 


NOS 
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TAB a hy 
Accumulated Plan Benefits 
($ in billions) 
megoeNt VALU OF FUTURE BENEFITS september 30, 1931 


Current and Future Retirees: 


Nondisabled Officers Oiler 29 
Nondisabled Enlisteds le ara’. 
Disabled Officers eo etl 
Disabled Enlisteds ee 
Retiree Subtotal S355 2 
ee ens and Puture Surviving Families 

Seve ZO ae 
Re Sie seme be 5 
Minimum Income 1 
Pe aS 
Bye ee es, | 
Surviving Families Subtotal Dee 
Total Present Value of Future Benefits 6377.0 

Peeeem) VALUE OF VESTED AND NONVESTED BENEFITS#** 
Participants Currently Receiving Payments ey ear 
Penerc Yested Particivants ey 
Veswecepenetits Subtotal Soe ee) 
Non-Vested Benefits ey aca 
Total Present Value of Future Benefits $377.8 


mine decrease in accumulated liability for SBP was primarily 
due to an increase in Veterans Administration Offset assumptions 
Peeesurvivor annuities. 


**Military members are not vested in the military retire- 
feteesystem. or the purpose of this chart only, a nonretired 
vested participant is defined as an active duty member with 
Over 20 years of service creditable toward retirement. 
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GAIN AND LOSS 


mw formal gain and loss analysis program has not yet been 
Bevel oped tor the military retirement system, so extensive 
Eeollenations Of the changes were made to verify results. 


Miterpeswcre taree ma;or changes in compensation that affected 
Ghe FYS1 valuation. The first was a cnange to once-a-year 
cost-of- living Wiewe asco Or Ge coirecs instead of twice-a-year. 
secondly, in the calculation of service for retired pay purposes, 
feeemeot a year that is less than six months is disregarded 
icdesparc OL @ year that 1s six months or more is rounded down 
Memmeeeeemearessy whole month actually served. Prior procedure 
meevared SLX months or greater service to be rounded up to 
Mmeemeexy full year. The third change was a direct result of 
Mm@emvariable basic pay increase given to enlisted personnel 
memeeecroocr 1, 1981. This action increased the internal or 
Peenovlton valuavion salary rates of enlisted members. 


aly One OUher major actuarial assumption change had a 
Sees icant impact on normal COcer eo toe eteCrans Admiviscra- 
tion (YA) offset amounts were lowered for retired pay and 
mi@emeased fOr SUrvVivor annuities. These changed cue to their 
femeec> relationship with cost-of-living increases as well as 
a different technique of creating the ratios. A more detailed 
Mmeemevsis of VA interaction will be made prior to the FY32 
Valuation. Table V analyzes the impact of tne above changes 
Seeeee normal cost percentage. 


Analysis of Change in Normal Cost Percentage 


FY80 Normal Cost Percentage Hove 
Cnanges: 
Once-a-year cost-of-living increases (eo) 
Rounding of service ed) 
Variable enlisted basic pay 
imereases a 
Damot@ceu changes ieee 
Net change ae: 
Meeoi Normal Cost Percentage fie) 


Two other actuarial assumption changes were made that had 
Meemeniti icant impacts on normal cost, but that affected the 
accumulated plan benefits as well as the present value of 
future benefits for the plan participants. Both of these 
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Mecumonlon Chances were the result of fine-tuning reserve 
Pewicecment, projections. The number of members reentering 
aimce Oy transferring from active duty to reserve duty 
imereased as well as the number of reserve retirements from 
a non-vay status. 


Table Vi analyzes the change in accumulated plan benefits 
meom oeptember 1980 to September 19381. 
TABLE VI 


Statement of Changes in Accumulated Plan Benefits 


Gein 111 wom ) 


I. Actuarial present value of accumulated | 
plan benefits on September 30, 19280 pono 


Sars “ Ct 2 et (- co o ye as 7+ + 
Ti. increases (decreases) during the year 


our loleted oO: 


A. Actuarial Assumptions ceo. 


M4 


* Increase in career salary rates $ .7 
(eortsey Chances 


— 
e 
= 


Reserve reentrant BAS 
Reserve retirements for 
non-pay status Cae, 
B. Plan Changes ee dD 
Rounding of Service SU ORS is) 
Once-a-year Cost-of-Living fee) 


C. Benefits Accumulated 
and Actuarial Gain or Loss cea ra 


III. Actuarial present value of accumulated 
plan benefits on September 30, 1981 $377.8 


“Direct impact of variable pay increase for enlisteds 
maewecvover 1931. 


The $27.7 billion associated with the increase in accumulated 
plan benefits due to the FY81 accumulation and actuarial gain 
and loss was derived by balancing the equation on Table VI. 
The following independent analysis shows that it is close to 
the total that would have been produced had we had a formal 
gain and loss program. The monthly total basic pay increased 
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17.4% between October 1980 and October 1981 due to changes in 
force size structure and the October 19380 basic pay rise. 

Mees pay rise was 14.3% for officers but varied for enlisted. 
Enlisted increases ranged from 10% at the lower ranks to 17% 
paemoiie higsher ranks. Higher rank increases have the most 

maetme, Ch revired pay since mndisability retirees are at those 
ranks when they retire. The monthly total retired pay increased 
pees during this period. This was a result of the eon 1981 
cost-of-living increase of 4.4% and the growth in the retired 
population. 


The actuarial present value of benefits in retired and 
survivor pay status was $261.6 billion on September 30, 1980. 
Multiplying this by the 5.8% gives us an increase of $14.9 
Mmmeron. Likewise, the active duty future liabilities of 
$45.6 and $41.7 can be increased by the 17.4%. These figures 
all total $30.1. Analysis indicated that the average age of 
ie@eerstired population went up during FY81. Consequentiy, the 
hypothetical eee bi tigon increase in rétired liability 
mentioned above should be lowered. This adjustment would 
place the 330.1 billion closer to the $27.7 figurs obtained 
PEO ou Se CCECr Farzavles airec> gain and 19s, 
Bie without an anaiysis program the pieces cannot be indi 
pees zec. DOD plans tc build this type of program for future 
use. Table VII analyzes the change in the present vaiue of 
future benefits from peptember ived touseptember 196). Just 
Beometocussed in the prior section on accumulated plan benefits, 
mmeart be Shown that the $58.0 billion increase in the pay- 
as-vou-go unfunded liability in line II.C resulted mainly 
Trom increases in active duty and retired retainer pay ana 
eeemeetion size in Fis. 


LONG-TERM ANALYSIS 


Assuming a level active duty force, total basic pay and 
memered appropriation outlays are projected 75 years into the 
Mier e in table VIII. The figures are placed into perspective 
by the outlays over pay ratios. It should be noted that this 
ratio peaks at 64% in the year 2000 and then drops to 56% 
in 2032 where it remains level. This ultimate 56% should be 
compared to the ultimate 47% under a funded entry-age normal 
cost metnod. A good argument for remaining unfunded could 
be made with only a 9% difference in ultimate budget outlays. 
The economic assumptions used in the projection are indicated 
on the bottom of Table VIII. Short-term assumptions were 
smoothed into long-term assumptions after 5 years. 
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TABL& VII 


Changes in Present Value of Future Benefits 
oe doa telalors ) 


I. Actuarial present value of future plan 
benefits on Sept. 30, 1980 ti = 3 


II. Increases (decreases) during the year 
iii imemted tO: 


eaimenuariat ASssumptlons less 
*Tnerease in career salary rates $2.7 
Pome i Ss, changes Wee 
s © ae 
meee ye Treentrenys Cae 
Reserve retirements for 
non-pay status piece 
B. Plan Changes ne ae 
Rounding of Service $(.8) 
Once-a-year cost-or-living Ga) 
CGC. Benefits Accumulated and 
Actuarial Gain or Loss () Boisiae 
Tif. Actuarial present value of future 
plan benefits on Sept. 30, 1981 P59 0e. 


mee ct impact of variable pay increase for enlisteds in 
Wieeober 19381. 
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os yal. 
Military Retirement System 
Total Past and Projected Basic Pay 
Dime wi 2a wee ocno a atous Cupbays 


(oS on sali some ) 


Tota Reulred 


Fiscal Total Appropriation Retired Outlays/ 
Year Basie Lay Outlays Basic Pay Outlays 
1980 5 20n9 aes Be, oT. 
1981 PAS EES, Nigar a8 
1982 PIES) aoe oD 
io 3 aoe Ono 56 
1984 S221 eee S 
19385 Bios: Toe a7 
1986 2g 205 57 
eS / Boon Eee 20 
1°82 Bi ee, a ee Bie 
19389 ee oie ao 
1990 gir, EL Sieh 60 
i | 16.8 Ore | OU 
1992 res 3G 0 67 
| SSIS: Sled 31.8 64 
| ISIS Dome Sire Rae 
io 5 Di SLO) ho 
1996 Olen 38.0 OZ 
1997 6785 L02% Ales 
1 Chel 67.9 aes Poe 
io eS oe nO? 
2000 15a 48.0 Hod 
2007 (Ses Oey Oe 
2006 OKs aes Oona) 64 
201 | ja5. 0 $3.9 foe 
2016 Ian © PO ee -60 
2021 Zoo ee eid fe 
226 Oe. ero oe 
Ze) 31 One 2 LO a 
2036 Dee. PLN a te) oe 
ZO oe ae SIS oes Boe 
20:26 eon 8) 489.8 56 
ZS | eS 0 ee 4 0ine Sie) 
2056 DO 345 Onn ae P55 


*Projected from this year on. 






ACCRUAL ACCOUNTING 


The Department of Defense is sponsoring a legislative 
proposal that would cae olace the gorecee retirement 


system on an entry-age normal cost funding method ive peopecat 
Sees ©TOr the normal cost, as ol as a payment on the unfunded 
ineoiiity, to be placed into a fund each year. These combined 


+t 


payments are referred to as the "retired pay cost gE WS TO! 


and length of amortization is not precisely defined. 


Under an entry-age normal method, when salaries are assumed 
GO increase, the normal cost is defined not as a level dollar 
amount payable each year, but as a level percentage ofr salary 
or the ccmpensation item upon which pensions are based. This 
Serecadcs the payments out so that the financial impact is a 
uniform percentage of salary in all years. Since the military 
Semocnsation system is ons of pay and allowances rather than 
emealary, basic vay is the compensation item used to determine 
@Osts of the military retirement system. Likewise, using 
leyel dollar amortization of the unfunded liability when 
Mmm@emoics are tied to CPi and salary increases creates an 
Soeey year financial ourden and misunderstandings of the true 
eee Of whe system. Amortization of the unrunded liability 
as a level percent of basic pay is a more defensible avproach. 
Table IX shows the accrual cost associated with the normal 
meee of 47% and the unfunded liability of $476.9 billion for 
three different amortization periods all as a level Dereenle 
Seeeasic pay. The Fiscal eas 1982 costs range from $21 to 
$26 billion or $6 to $11 billion more than the current cost. 


Mmiemode Uniunded liability had been amortized over 40 
years in equal dollar payments, the level annual payment would 
eee o.9 billion. This would have resulted in a total 1982 
Meerual cost of $42.9 billion or $27.8 billion over the actual 
Meetays Of $15.7 billion. This level of funding is not only 
eco eery DR leddams sence The cost would drop rapicly 
to 47% of basie pay. Table X shows the cost of retirement as 
Smee-rcent Of basic pay under three scenarios; retired pay 
Costs with 40 year levei amortization, retired vay costs with 
BOeyear amortization as a level percent of basic pay, and the 
present pay-as-you-go unfunded metnod. Column two varies 
eeeently in the early years, since variable annual basic pay 
meee assumptions were used in the projection for the first 
five years, and level assumptions were used in amortization. 


imi whe private sector the question of funding is simply 
@genwot recognizing tnat the true cost of a pension plan must 
be paid during the working lifetimes of the employees who 
will ultimately receive the benerit. Likewise, on the surface 
1t would appear that the question of funding the military 
mM eerement System is simply one of allocating tax monies to 
a fund from a designated generation of taxpayers. Today, 
alVoecation of costs among taxpayers is complicated by the 
fact that such a fund would be a part of the Unified Budget 
of the Federal government and payments into the fund from 
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TABLE IX 
Military hetirement Appropriation Accrual Costs 
Ceraeoid lions) 


40 Year Amortization as 4% of Basic Pay Seale Increases 


eu Payment Total Total added 
Basic Normal on ieee Wee Est Cost, OO 
Pay Cost igi obeltelteve! Cost Outlays Meerut 
veo esos) «6S 13.1 een acaba! 6.11.0 
2a eae) ieee ee (Orne PA) oe 
pe 20 ‘lee O ae Re eee, ee lred. 
Seas on ioe 4 Baha oa Wz. | 
aa i os oroee be. 20 (|e 
5 es / iy 5 irae Bere ee 0 


Mear Amorvizayion as % of Basic Pay Scale Increases 


dicate Payment Total Tones (added 
Basic Normal on Meeruas seu DOs b sot 
Pay Cost Ua@rupded Cost Outlays Neeng ble vis 
eso ee lCUSlUlCD pms. 2 Senor Cas 
ee lon 8 ey ee) Tom see 
E20 se: 0 NS ae ass es, | tee 
aoe: ie. vos rae en ies 
See vee te eo. 2 PAO ARS al 
oe: te / eas aS ee lege eg 


of 


Meir eHmOrbLizgavion as ~» Of Basic Pay Scale Increases 


ou Payment 1 Ome Total Added 
Basic Normal on Peedi Hist Cesta sem 
Pay Cost Unfunded Cost Outlays REC roc 
pee oon 13.0 .§ 7.6 Ho hats ee RS ens 
Zed Se 8 ele, are seme: Bak 
Bed lee. a5 "> a eRe, Dae 
Sipe pete, ong pasta’ ies LA Sees 
Sad | Norms’ ks ZO ae eS Sigel 
Bike / en va, 2 KO 2 le oe) 


Simeludes basic pay to active duty and selected reserves. 


Miunded Liability = 
formemal Cost 2 = 47.0 
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TACLS X 


fieveenCtired fray Costs as a Percent of Basic Pay 


Gost With 
Cost Wawh 40 40 Year Level Present 
Year Level 2 of Basic Pay Pay-As-You-Go 
Pied ot wel Gl. Onl AMOrEaza bon Soce 
rover 95% 55% 
148 O4 56 
140 Oe 56 
16 oo oe 
Neos 2 oe 
aay 92 Se 
96 J2 62 
Om oo Oya 
70 93 O4 
69 ce 62 
4, 93 60 
50 oe i 
4] 47 Sy 
47 4 of 
47 47 EO 
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Siem revenves Or agencies are intergovernmental transfers 
feaoemo Impact on the Federal surplus or deficit. Since 

taxes are set, at least in theory, relative to a certain 
desired level of surplus or deficit, and since retirement fund 
jmegmarers would not affect this amount, current taxes would 
not be affected by additional payments from general revenues 
tema military retirement system fund. 


The added cost of accrual accounting in any year would be 
a general revenue expenditure but, at the same time, it would 
be retirement fund income. The two transactions would cancel 
efenmeotmer Out with no effect on the deficit. To comolete 
the circle, the Treasury would increase the amount of bonds to 
Mees this extra cost and the fund would purchase bonds of 
equivalent value. The total privately-held debt would not 
Siamese. However, the cotal debt would increase and this might 
meeire increasing the statutory borrowing authority. 


Pee descriveceavove, the Unitied Budget deficit is not 
mmeesped OY accrual of retirement costs and, therefore, accrual 
meeourtine will not reallocate costs among cenerations of 
Meeeoayers. However, an aggregate entry-age normal cost method 
of funding would have some advantageous aspects. Costs or 
Savings of long-range changes to the system would appear 
immediately in the Department of Defense budget. From 
DOD's point of view, the true cost of the military retirement 
System would ve paid during the active duty service of members, 
assuming the fund was kept outside the Department of Defense 
mae et. 
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